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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through 1SO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-governm

ental, in_liaison _with ISO, also take part in_the work. ISO collaborates closely wit

h the

International
International

The main taj
adopted by
International

Attention is d
rights. 1ISO sH

ISO 286-2 w
specifications

This second
revised. It als

ISO 286 con
ISO code sy{

Part1: B

Part 2: Tl

Flectrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

k of technical committees is to prepare International Standards. Draft Interational Stan

dards

he technical committees are circulated to the member bodies for voting, “Publication &s an

Standard requires approval by at least 75 % of the member bodies casting-a vote.

rawn to the possibility that some of the elements of this document may be the subject of patent

all not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 213, Dimensional and geometrical pfoduct

and verification.

edition cancels and replaces the first edition (IS©286-2:1988), which has been techi
0 incorporates the Technical Corrigendum ISO 286-2:1988/Cor.1:2006.

bists of the following parts, under the generalntitte Geometrical product specifications (GH
tem for tolerances on linear sizes:

asis of tolerances, deviations and fit$

ables of standard tolerance classes and limit deviations for holes and shafts

ically

pS) —
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Introduction

6-2:2010(E)

This part of ISO 286 is a geometrical product specification (GPS) standard and is to be regarded as a general
GPS standard (see ISO/TR 14638). It influences chain links 1 and 2 of the chain of standards on size in the
general GPS matrix.

For

nore detailed information on the relationship of this part of 1ISO 286 to the GPS matrix model, see

Anne

The

interc
coupl
order
size |
while

Similarly, where a specific fit condition is required between mating features of two different wo

neceg

cleargnce or interference. 1ISO 286 gives the internationally accepted code system for toleran

sizes
parall

The t
tolera
surfa

The pre-condition for the application of the ISO code system for tolerances on linear sizes fo

formi

The {
criter
point

K B.

hangeability between mass-produced parts and the inherent inaccuracy of manufactur
ed with the fact that “exactness” of size was found to be unnecessary for mast workpiec
by within two permissible limits, i.e. a tolerance, this being the variation in‘size acceptable in
ensuring the functional fit requirements of the product.

sary to ascribe an allowance, either positive or negative, tos/the nominal size to achieve]

It provides a system of tolerances and deviations suitable.for two types of feature: “cylin
el opposite surfaces”. The main intention of this code system is the fulfilment of the function

erms “hole”, “shaft” and “diameter” are used to designate the types of feature of cylinders
ncing of the diameter of a hole or shaft). For;simplicity, they are also used for two par
Les (e.g. for the tolerancing of the thickness of 'akey or the width of a slot).

ng a fit is that the nominal sizes of the hole and the shaft are identical.
revious edition of 1ISO 286-2 (published in 1988) had the envelope criterion as the defau

on for the size of a feature;-iowever, ISO 14405-1 changes this default association criterig
size criterion. This means-that form is no longer controlled by the default specification of siz

In m4d
of th

additipn, the use of geometrical form tolerances and surface texture requirements may improve
the intended function:

A general graphical representation of the relationship between the respective tolerance clas
deviations is~given in Annex A.

intended function:\of the fit. The envelope criterion specified in 1ISO 14405-1 may be

need for limits and fits for machined workpieces was brought about mainly by(the requirement for

ng methods,
b features. In

that the fit function could be satisfied, it was found sufficient to manufacturera‘given workpig¢ce so that its

manufacture

'kpieces, it is
the required
Ces on linear
der” and “two
fit.

(e.g. for the
bllel opposite

the features

t association
n to the two-

o)

.

ny cases, the diameter-{olerances specified in this part of ISO 286 are not sufficient for effective control

required. In
the control of

tes and their
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RNATIONAL STANDARD ISO 28

6-2:2010(E)

Geometrical product specifications (GPS) — ISO code system

for

tolerances on linear sizes —

Part 2:
Tables of standard tolerance classes and limit deviations for

holes and shafts

1

This part of ISO 286 gives values of the limit deviations for commonly used tolerance classes
shaftg calculated from the tables given in ISO 286-1. This part of ISO 286 covers values for ftf

devia
(see

NOTH
the lo

The |

features of the following types:

a) d
b) t
For s
referr
part d
In pa
tolera
oppo

For fu

cope

ions ES (for holes) and es (for shafts), and the lower limit deviations EI (for holes) and
Figures 1 and 2).

In the tables of limit deviations, the values of the upperimit deviation ES or es are shown abov
ver limit deviation EI or ei except for tolerance classes JS_andjs which are symmetrical about the zerg

SO system for tolerances on linear size provides a system of tolerances and deviation

ylinders;

o parallel opposite surfaces.
mplicity, and also because ofithe importance of cylindrical workpieces of circular section, @
ed to explicitly. It should be\clearly understood, however, that the tolerances and deviationg
f ISO 286 equally apply.to-workpieces of other than circular sections.

rticular, the term-‘*hole” or “shaft” is used to designate features of the cylinder type
ncing of the diameter of a hole or shaft) and, for simplicity, these terms are also used fo
bite surfaces (e-g- for the tolerancing of the thickness of a key or the width of a slot).

rther information on terminology, symbols, the basis of the system, etc., see ISO 286-1.

for holes and
e upper limit
i (for shafts)

e the values of
line.

5 suitable for

nly these are
given in this

(e.g. for the
r two parallel
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Limit deviations
AtoG 1+ H 1+ JS 1 ) LK i M i N 1+ PtoZC
+ A I I I I I I I
|_“ (O“ I I I I I I 6 I
7S N N | | |
. o q | | Ly
Al | 1]
0+ R ; — & ; ; ¢
N B
~
I I I -J6 Lu I 1 I I I E
I I I _J_)( I 2 I l} I [} [
R N ) O 1 A CET A |
v | | | | ;M8 | |
ES=HKI+IT !ES: !ES= ! ES>0 ! ES ! ES<O0
PO+ IT +1T/2 | |
] ] ] ] ‘
I I I
EI>0 |E1=0 El= | EI=ES-IT
- 1T/2
I I I
| | |
IT see Table1
Key
1 K1 to K3, jJand also K4 to K8 for sizes for which~=~x nominal size < 3 mm (for the significance of the dash, sge e.g.
footnote “i” to Table 2)
2 K4 to K8 for sizes for which 3 mm < nominal size < 500 mm
3 K9toK18
4 M1to M6
5 M9 to M18
6 N1toN8
7 N9toN18
Figure 1'— Upper and lower limit deviations for holes (internal features)
2 © 1SO 2010 — All rights reserved
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Limit deviations
atog 1 h i js | j | K i mtozc
+ A ! | \ : |
| | o o 7
| o8] | | ¥
A
e S . I -,
\ , 2 \3
5| | I S 4 | |
S | | 81 |
S
. % | | | | |
' | | | | |
es<0 |es—0 | es=+IT/2 | es=ei+IT |es=ei+IT |es=ei+IT
| | | | |
cizes-1T  1ei=0-1T1 ei=-IT/2 | ei<0 iei:00r>0:ei:>0
! ! \ I !
IT see Table 1
Key
1 j5lj6
2 k1 to k3, and k4 to k7 for sizes for which — < nominal size < 3 mm (for the significance of the flash, see e.g.
footnote “b” to Table 2)
3 k4 to k7 for sizes for which 3 mm-<‘tiominal size < 500 mm
4 k8 tok18
Figure 2 =)Upper and lower limit deviations for shafts (external features)
2 Normativereferences
The following referenced documents are indispensable for the application of this document. For dated
refergnces, ' only the edition cited applies. For undated references, the latest edition of the referenced
docurnent (including any amendments) applies.

ISO 286-1:2010, Geometrical product specifications (GPS) — ISO code system for tolerances of linear
sizes — Part 1: Basis of tolerances, deviations and fits

3 Standard tolerances

The values of standard tolerance grades IT01 to IT18, inclusive, are given in Table 1.

© 1SO 2010 — All rights reserved 3
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4 Limit deviations for holes

A synoptic representation of the tolerance classes for holes, as given in this part of ISO 286, is shown in
Figures 3 and 4.

Attention is drawn to the fact that the tolerance classes shown in Figures 3 and 4, and their limit deviations
given in Tables 2 to 16, are not intended to give detailed directives on the selection of tolerance classes for
any purpose. Recommendations for the selection of tolerance classes are given in 1SO 286-1:2010,
Subclause 4.4 and Clause 5.

NOTE Some tolerance classes are only provided for a restricted number of nominal size ranges. For further

information, s

61

5 Limit deviations for shafts

A synoptic rg
Figures 5 anc

Attention is @
given in Tabl

any purpose.

Subclause 4.

NOTE So
information, s¢g

6 Presen

6.1 Values
tolerance cla

6.2 Asma
values for no

presentation of the tolerance classes for shafts, as given in this part of 1IS©)286, is shog
6.

rawn to the fact that the tolerance classes shown in Figures 5 and 6y.-and their limit devi
s 17 to 32, are not intended to give detailed directives on the selection of tolerance class
Recommendations for the selection of tolerance classes‘are given in ISO 286-1;
4 and Clause 5.

me tolerance classes are only provided for a restricted number of nominal size ranges. For
e 6.1.

tation of Tables 2 to 32

Eses for which there is no entry in the tables but for which the space has been left blank.

| horizontal separation has been inserted in the tables, where appropriate, to distinguish be
minal sizes less than or equakta*500 mm and those greater than 500 mm.

Wwn in

htions
s for
0010,

urther

may be calculated, from the tables given in I1ISO 286-1, for fundamental deviations us¢d for

ween

© 1SO 2010 — All rights reserved
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Table 1 — Values of standard tolerance grades for nominal sizes up to 3 150 mm

NOTE This table, taken from I1SO 286-1:2010, has been included in this part of ISO 286 to facilitate the use and
understanding of the tables for limit deviations and of Figures 1 and 2.

Nominal size Standard tolerance grades
mm 1ITO1 | ITO | IT1 | T2 | IT3 | IT4 | IT5 | IT6é | IT7 | IT8 | IT9 | IT10 | IT11 | IT12 | IT13| IT14| IT15 | IT16 |IT17 | IT18
Up to Standard tolerance values
Above inacrudd—
ing Hm mm
— 31 031 05/081 1212 3 4 6| 10| 14] 25| 40 601 01| 014] 025| 04 6 |1 1,4
3 6] 04 | 06| 1 1,5 | 2,5 4 5 8 12 18 30 48 75 0,12 0,18] 0,3 | 048J p,75| 1,2 | 1,8
6 101 04 | 06] 1 1,5 | 2,5 4 6 9 15 22 36 58 90| 0,15 0,22| 0,36 058| p,9 1,5 ] 2,2
10 18] 05| 08| 1,2 | 2 3 5 8 11 18 27 43 701 110| 0,18] 0,27| 0,43]| 0,7 A 18 | 2,7
18 30] 06 | 1 15| 25| 4 6 9 13 21 33 52 84| 130]| 0,21(,0;33| 0,52| 0,84 3 2,1 3,3
30 50] 06 | 1 1525 ] 4 7 11 16 25 39 62| 100( 160| 0425} 0,39| 0,62 1 ,6 25 | 39
50 80] 08 | 1,2] 2 3 5 8 13 19 30 46 74| 120 190\ ©3 | 0,46| 0,74 1,2 9 3 4,6
80 1201 1 15 25 | 4 6 10 15 22 35 54 87| 140} 220( 0,35 0,54| 0,87 1,4 P2 35| 54
120 180 1.2 | 2 3,5 5 8 12 18 25 40 63| 100 _460)" 250| 0,4 | 0,63 1 1,6 P.5 4 6,3
180 2501 2 3 4,5 7 10 14 20 29 46 72| 145 185 290| 0,46| 0,72 1,15 1,85 B9 46 | 7,2
250 315] 25 | 4 6 8 12 16 23 32 52 81 (30| 210| 320 0,52| 0,81] 1,3 | 2,1 B,2 52 | 81
315 400] 3 5 7 9 13 18 25 36 57 89| 140| 230( 360| 0,57| 0,89 14 | 2,3 B,6 57 | 89
400 500] 4 6 8 10 15 20 27 40 63 97| 155| 250( 400 0,63| 0,97 1,55| 2,5 3 6,3 | 9,7
500 630 9 1" 16 22 32 44 70| 110| 175| 280| 440] 0,7 1.1 1,75] 2,8 .4 7 11
630 800 10 13 18 25 36 50 80| 125| 200| 320| 500| 0,8 1,25 2 3,2 b 8 12,5
800 1 000 11 15 21 28 40 56 90| 140| 230| 360| 560| 0,9 14 | 23 | 3,6 b,6 9 14
1 000§ 1250 13 18 24 33 47 66| 105| 165| 260| 420 660| 1,05 1,65 2,6 | 4,2 b6 10,5 (16,5
1250) 1600 15 21 29 39 55 78| 125] 195| 310| 500 780 1,25| 1,95 3,1 5 .8 12,5 (19,56
1 600§ 2 000 18 25 35 46 65 92| 150 230| 370| 600 920 15| 23 3,7 | 6 D2 |15 23
2 000] 2500 22 30 41 55 78| 110 175 280 440| 700|1100| 1,75| 28 | 44 | 7 1 17,5 |28
2500 3150 26 36 50 68 96| 135 210 330 540| 8601350 2,1 33| 54 | 86 |1B5 |21 33

© 1SO 2010 — All rights reserved 5
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H1 |Js1
H2 |Js2
EF3 F3 |FG3 G3 |H3 |JS3 K3 |M3 N3 [P3 [R3 [s3
EF4 F4 |FG4 G4 |H4 |JS4 K4 |M4 N4 (P4 [R4 [s4
E5 |EF5 F5 |FG5 G5 [H5 |JS5 K5 |M5 N5 [P5 [R5 [s5 [T5 Us |vs X5
CD6 D6 E6 |EF6 F6 |FG6 G6 |H6 |JS6 |J6 K6 |M6 N6 [P6 [R6 [S6 |76 U6 |v6 X6 Y6 |z6 ZA6
CcD7 D7 E7 |EF7 F7 |FG7 G7 |H7 |JS7 |J7 K7 |M7 N7 |[P7 [R7 |[s7 |77 u7 |v7 X7 Y7 |27 zA7 |zB7 ZC7
B8 C8 [cD8 D8 E8 |EF8 F8 |[FG8 G8 |H8 [Jss |J8 K8 |M8 N8 [P8 |[R8 [s8 |[T8 U8 |v8 X8 Y8 |z8 ZA8 |zB8 ZC8
A9 B9 C9 [CD9 D9 E9 |EF9 F9 [FG9 G9 [H9 [Js9 K9 |M9 N9 [P9 [R9 [s9 U9 X9 Y9 |Z9 ZzA9 |zB9 ZC9
A10 B10 C10|CD10 D10 E10 |EF10 F10 [FG10 G10|H10 [JS10 K10 |M10 N10 [P10 [R10 [S10 u10 X10 Y10 |Z10 ZA10(|zB10 ZC10
A11 B11 C11 D11 H11 |JS11 N11 Z11 ZA11|zB11 ZC11
A12 B12 C12 D12 H12 [Js12
A13 B13 C13 D13 H13 [JS13
H15 | JS15
H16 | JS16
H17 |JS17
H18 | JS18
2 3 4 5 6|7 8 9 10 111 |12 13 14 15 16
Tables

Figure 3 — Synoptic representation of tolerance classes fortholes
of nominal sizes less than or equal to 500 mm

H1 |Js1

H2 |JS2

H3 |JS3

H4 |Js4

H5 |JS5
D6 E6 F6 G6 |H6 |JS6 K6 |M6 Ne>[P6 |[R6 |[s6 |[T6 Us
D7 E7 F7 G7 |H7 |Js7 K7 |M7_W7 [P7 [R7 [s7 [T7 wu7
D8 E8 F8 G8 |H8 |Js8 K8 |m8, N8 [P8 [R8 |[s8 |[T8 us
D9 E9 F9 H9 |Js9 N9 |P9
D10 E10 H10 |JS10
D11 H11 |JS11
D12 H12 |JS12
D13 H13 |US13

H44Js14

H15'| JS15

H16 [JS16

H17 |JS17

H18 | JS18
3 4 5 6|7 8 9 10 (11 | 12 13

Tables

Figure 4 — Synoptic representation of tolerance classes for holes
of nominal sizes greater than 500 mm and less than or equal to 3 150 mm

6 © 1SO 2010 — All rights reserved
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h1 |js1
h2 |js2
ef3 [f3 fg3 |g3 [h3 |[js3 k3 |m3 n3 |p3 |r3 s3
efd |f4 fgd g4 |hd |js4 k4 [m4 nd4 |pd4 (rd s4
cd5 d5 |[eb ef5 [f5 fg5 |g5 [h5 |[js5 |j5 k5 [m5 n5 |p5 [r5 s5 t5 us |vb x5
cd6 d6 |[e6 ef6 |[f6 fg6 |g6 [h6 [js6 |j6 k6 [m6 n6 |p6 [r6 s6 6 u6 |v6 x6 y6 |[z6 zab
cd7 d7 |e7 ef7 |f7 fg7 |g7 |h7 |js7 |i7 k7 [m7 n7 |p7 (r7 s7 t7  u7 v x7 y7 |z7 zal |zb7 zc7
b8 8 ([cd8 d8 [e8 ef8 |f8 fg8 |g8 |h8 |js8 |[j8 k8 |m8 n8 ([p8 [r8 s8 |t8 u8 [v8 x8 y8 |z8 za8 ([zb8 zc8
a9 b9 9 |cd9 d9 [e9 ef9 [f9 fg9 |g9 [h9 |[js9 k9 |Im9 n9 |p9 |r9 s9 u9 X9 y9 |z9 za9 ([zb9 zc9
al0 b10 c¢10 |cd10 d10 [e10 eft0 |f10 fg10 |g10 |h10 |js10 k10 p10 [r10 ([s10 x10 y10 [z10 za10 |zb10 zc10
all b11 c11 d11 h11 |js11 k11 z11 zal1 |zb11 zc!1
al2 bf2 c12 d12 h12 |js12 k12
a3 b{3 d13 h13 |js13 k13
h14 |js14
h15 |js15
h16 |js16
h17 |js17
h18 |js18
17 18 19 20 21122123 | 24 25 26 |27 28| 29 30 Ky | 32
Tables

Figure 5 — Synoptic representation of tolerance classes for shafts
of nominal sizes less than or equalt0-500 mm

h1 |js1
h2 |js2
h3 |js3
h4 |js4
h5 |js5
e6 f6 g6 |h6 |js6 k6 [m6 n6 |[p6 r6 s6 6 ub
d7 |e7 7 g7 |h7 \s? k7 [m7 n7 |p7 7 s7 t7 u7
d8 |[e8 f8 g8 |h8. ({js8 k8 p8 [r8 s8 u8
d9 |e9 9 h9,~1js9 k9
d10 |e10 h10 |js10 k10
d11 h11 |js11 k11
h12 |js12 k12
h13 |js13 k13
h14 |js14
h15 |js15
h16 |js16
h17 |js17
h18 |js18
18 19 20 2112223 | 24 25 26 (27 (28| 29
Tables

Figure 6 — Synoptic representation of tolerance classes for shafts
of nominal sizes greater than 500 mm and less than or equal to 3 150 mm

© 1SO 2010 — All rights reserved 7
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Table 2 — Limit deviations for holes (fundamental deviations A, B and C)?
Upper limit deviation = ES
Lower limit deviation = EI
Deviations in micrometres

Nominal size

A° BP c
mm
Above(Plefhtl 9 | 10 | 11 | 12 [ 13 | 8 | 9 | 10 | 11 |12 | 13| 8 | 9 | 10 | 11 | 12 | 13
o 3b +295 ([+310 |+330 |+370 (+410 |+154 (+165 [+180 ([+200 |+240 [+280 |[+74 +85 [+100 |+120 |+160 (+200

+270 [+270 |+270 [+270 |+270 |+140 (+140 |+140 (+140 [+140 |+140 |+60 +60 +60 +60 +60 +60

3 6 300 [+318 [+345 [+390 [+450 [+158 [+170 [+188 [+215 [+260 [+320 [+88 +100  [+118 [+145 [+190_ |+250
270 [+270 |+270 |+270 |+270 |+140 |+140 (+140 (+140 |+140 |+140 |+70 +70 +70 +70 +70 +70

316 [+338 |+370 |+430 [+500 |+172 |+186 (+208 (+240 |+300 |+370 |[+102 |+116 (+138 |+170,+[+230 |+300
280 [+280 |+280 |+280 |[+280 |+150 |+150 ([+150 ([+150 |+150 |+150 |+80 +80 +80 +80 480 +80

10 18 333 [+360 |+400 |+470 |+560 |+177 |+193 (+220 (+260 |+330 |+420 |[+122 |+138 (+165 (]+205 (+275 |+365
290  [+290 |+290 (+290 |+290 [|+150 [+150 |+150 |+150 |[+150 ([+150 |]+95 +95 +95! +95 +95 +95

352 [+384 |+430 |+510 |+630 |+193 |+212 (+244 (+290 |+370 |+490 [+143 |+162 A+194 |+240 (+320 |[+440

18 30 300 [+300 |+300 |+300 [+300 |+160 |+160 (+160 ([+160 [|+160 |+160 [+110 |+110.\(+110 |+110 ([+110 +110
30 40 372 [+410 |+470 |+560 |+700 |+209 |+232 (+270 (+330 [|+420 |+560 |[+159 |+182 (+220 |+280 (+370 [+510
310 [+310 |+310 |+310 |+310 |+170 |+170 (+170 (+170 |+170 |+170 |+120 (4120 (+120 |+120 (+120 |+120
40 50 382 [+420 |+480 |+570 [+710 [+219 (+242 [+280 ([+340 |+430 [+570 |+169, [+192 |+230 (+290 |+380 |+520
320 [+320 |+320 |+320 |+320 |+180 |+180 (+180 (+180 |+180 |+180,+130 |+130 (+130 |+130 (+130 [+130
50 65 414 [+460 |+530 |+640 |+800 |+236 |+264 (+310 (+380 [|+490 |+680, |+186 |+214 (+260 |+330 (+440 [+600

340 [+340 |+340 |+340 [+340 |+190 |+190 (+190 (+190 [|+190 ¢}+190 |[|+140 |+140 (+140 |+140 (+140 [+140

65 80 434 [+480 |+550 |+660 |+820 |+246 |+274 (+320 ([+390 [|+500{)|+660 |+196 |+224 (+270 |+340 ([+450 [+610
360 [+360 |+360 |+360 [+360 |+200 |+200 (+200 (+200 [+¥200 |+200 |+150 |+150 (+150 |+150 (+150 |+150
80 100 467  [+520 |+600 |+730 [+920 |+274 |+307 (+360 ([+440~\[+570 |+760 |[+224 |+257 (+310 |+390 ([+520 [+710

380 [+380 |+380 |+380 |[+380 |[+220 |+220 (+220 ([+220° |+220 |+220 |+170 |+170 (+170 |+170 (+170 170

100 120 497  [+550 |+630 ([+760 |+950 [|+294 [+327 |+380( )+460 [+590 [+780 |[|+234 |+267 ([+320 |+400 ([+530 [+720
410  [+410 |+410 |+410 [+410 [+240 (+240 [+240v [+240 |+240 [+240 |+180 [+180 |+180 (+180 |+180 |+180

120 140 560 [+620 |+710 |+860 [+1090]+323 (+360\{+420 ([+510 |+660 [+890 |+263 [+300 |+360 (+450 |+600 |+830
460 [+460 |+460 |+460 |+460 |+260 |+26Q°(+260 ([+260 |+260 |+260 |[+200 |+200 (+200 |+200 (+200 |+200

620 [+680 |+770 |+920 |+1150|+348 |+380 (+440 (+530 [|+680 |+910 |[+273 |+310 (+370 |+460 (+610 |[+840

140 160 520 [+520 |+520 |+520 (+520 J+280 "(+280 (+280 (+280 |+280 (+280 |+210 [+210 |+210 (+210 |+210 |210

160 180 680 [+740 |+830 |+980 |+1210f+373 |+410 (+470 (+560 [|+710 |+940 |[+293 |+330 (+390 |+480 ([+630 |+860
580 [+580 |+580 |+580 |+580~|+310 |+310 (+310 (+310 |[+310 |+310 |+230 |+230 (+230 |+230 (+230 |[+230

775 [+845 |+950 |+1,1207+1380|+412 |+455 (+525 (+630 [|+800 |+1060|+312 |+355 (+425 |+530 (+700 |+960

180 200 +60  [+660 |+660 |#660. |+660 |+340 |+340 (+340 (+340 |+340 |+340 |[+240 |+240 (+240 |+240 (+240 [+240

855 [+925 |+1,030]+1200|+1460|+452 |+495 (+565 (+670 |+840 |+1100|+332 |+375 (+445 |+550 (+720 |+980

200 225 740 [+740 |+7407|+740 |+740 |+380 |+380 (+380 (+380 [|+380 |+380 |+260 |+260 (+260 |+260 (+260 |+260

935  [+1 005 [#+1 110|+1 280|+1 540]|+492 |+535 (+605 ([+710 |+880 |+1140|+352 |+395 |[+465 |+570 [(+740 |+1000

225 250 820 [+820%7|+820 |+820 |+820 |+420 |+420 (+420 (+420 |+420 |+420 |+280 |+280 (+280 |+280 (+280 |+280

-1 050, [+1 130 |+1 240|+1 440|+1 730}+561 [+610 [+690 (+800 |+1 000 |+1 290 |+381 +430 |+510 [+620 |+820 |+1110

250 280 920~ [+920 |+920 |+920 (+920 [+480 (+480 (+480 (+480 |+480 [(+480 |+300 [+300 |+300 (+300 |+300 |+300

+1180 [+1 260 |+1 370|+1 570|+1 860}+621 [+670 |[+750 (+860 |+1 060 |+1 350 [+411 +460 |+540 [+650 |+850 ([+1 140

280 315 +1 050 [+1 050 |+1 050(+1 050|+1 050}+540 (+540 |[+540 (+540 |+540 |+540 [+330 ([+330 |+330 |[+330 [+330 [+330

+1 340 [+1 430 |+1 560|+1 770|+2 090} +689 [+740 [+830 ([+960 |+1170 |+1490(+449 |+500 [+590 |+720 (+930 |+1250

315 355 +1 200 (+1 200 |+1 200(+1 200|+1 200]+600 [+600 |+600 |+600 [+600 (+600 }+360 |+360 ([+360 |+360 ([+360 |+360

355 400 +1490 (+1 580 |+1 710(+1 920|+2 240]+769 [+820 [+910 |+1040 |[+1250 (+1570]+489 |+540 ([+630 |+760 ([+970 |+1290
+1 350 [+1 350 |+1 350(+1 350|+1 350} +680 (+680 |[+680 (+680 |+680 |+680 [+400 (+400 |+400 |+400 [+400 |+400

400 450 +1655 [+1 750 |+1 900|+2 130|+2 470} +857 [+915 [+1 010 [+1 160 |+1 390 |+1 730|+537 |+595 [+690 |+840 (+1070 |+1410
+1 500 [+1 500 |+1 500(+1 500|+1 500}+760 [+760 [+760 (+760 |+760 |+760 [+440 [+440 |+440 |[+440 |[+440 |+440

450 500 +1 805 [+1 900 |+2 050(+2 280 |+2 620]+937 [+995 |[+1 090 |+1240 |[+1470 (+1810}+577 |+635 ([+730 |+880 ([+1 110 |+1450

+1 650 [+1 650 |+1650(+1 650|+1 650]+840 (+840 |[+840 (+840 |+840 |+840 [+480 (+480 |+480 |+480 [+480 |+480

a Fundamental deviations A, B and C are not provided for nominal sizes greater than 500 mm.

b Fundamental deviations A and B shall not be used for any standard tolerances in nominal sizes less than or equal to 1 mm.
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ISO 286-2:2010(E)

Table 3 — Limit deviations for holes (fundamental deviations CD, D and E)
Upper limit deviation = ES
Lower limit deviation = EI
Deviations in micrometres

Nominal size
cpD@ D E
mm
Up to
Above| and 6 7 8 9 10 6 7 8 9 10 1 12 13 5 6 7 8 9 10
including
_ 3 +40 |+44 | +48 | 459 | +74 |+26 |+30 [+34 |+45 +60 +80 +120 |+160 |+18 |+20 |+24 [+28 |+39 |+54
T T TR T 20— 20— 20— 720 +20 +26 +26 +26 TH T4 | +14 | +14
3 6 +54 |+58 | +64 | +76 | +94 |+38 |+42 [+48 |+60 +78 +105 [+150 |+210 J+25 |+28 |+32\ [+38 [+50 |+68
+46 |+46 | +46 | +46 | +46 |+30 |+30 [+30 [+30 +30 +30 +30 +30 +20 [+20 [+20, |+20 |+20 |+20
6 10 +65 |+71 | +78 | +92 |+114 |+49 |+55 |[+62 [|+76 +98 +130 [+190 |+260 [+31 |+34) |[+40 [+47 |+61 |+83
+56 |+56 | +56 | +56 |+56 [|+40 |+40 [+40 |+40 +40 +40 +40 +40 +25 426V [+25 |+25 |+25 |+25
10 18 +61 |+68 |+77 [+93 +120 |+160 |+230 [+320 |+40 1 |+43 |+50 |+%9 [+75 [+102
+50 [+50 |+50 |+50 +50 +50 +50 +50 +327 [+32 [+32 |+32 |+32 |+32
18 30 +78 |+86 |+98 [+117 |+149 [+195 [+275 [+395~1+49 |[+53 [+61 |+I3 |+92 |+124
+65 |+65 |+65 [+65 +65 +65 +65 +65 +40 |[+40 [+40 |+40 |+40 |+40
30 50 +96 |+105 |+119 [+142 |+180 [+240 ([+330 “J+470 [|+61 |[+66 [+75 |+89 |+112 |+150
+80 |[+80 |+80 ([+80 +80 +80 +80 +80 +50 [+50 [+50 |+%0 |+50 |+50
50 80 +119 |+130 |+146 [+174 |+220 [+290Q/ (+400 [+560 [+73 |[+79 [+90 |+106 |+134 |+180
+100 [+100 |+100 [+100 |[+100 [+}Q0 *[+100 |+100 ]+60 |+60 |+60 |[+40 [+60 |+60
80 120 +142 |+155 |+174 [+207 |+260 "\{¥340 (+470 |[+660 [|+87 [+94 [+107 |+126 |+159 |+212
+120 [+120 |+120 [+120 |+120) [+120 ([+120 [+120 [+72 [+72 [+72 |+]2 |+72 |+72
120 180 +170 |+185 |+208 [+245, |+305 [+395 [+545 [+775 [+103 [+110 [+125 |+148 |+185 |+245
+145 [+145 |+145 |+1456\"|+145 |[+145 |+145 |+145 ]+85 |+85 |+85 |[|+45 [+85 |+85
180 250 +199 [+216 |+242-[+285 |+355 [+460 ([+630 [+890 [+120 [+129 ([+146 |+172 |+215 |+285
+170 |+170 |+17Q [+170 |+170 [+170 ([+170 [+170 [+100 [+100 [+100 |+100 |+100 |+100
250 315 +222 |+242{+271 [+320 |+400 [+510 ([+710 [+1000[+133 [+142 [+162 |+191 |+240 |+320
+190 |£190) [+190 [+190 |+190 ([+190 ([+190 [+190 [+110 [+110 [+110 |+110 |+110 |+110
315 400 +246{+267 |+299 [+350 |+440 [+570 |[+780 [+1100]+150 [+161 [+182 |+q14 |+265 |+355
+210 |+210 [+210 |+210 [+210 |+210 |+210 [+210 |+125 [+125 |+125 [+125 [+125 [+125
400 500 +270 |+293 [+327 |+385 [+480 |+630 |+860 [+1200})+162 [+175 |+198 [+332 [+290 (+385
+230 |+230 |+230 [+230 |+230 ([+230 ([+230 [+230 [+135 [+135 [+135 |+135 |+135 |+135
500 630 +304 |+330 |+370 [+435 |+540 [+700 ([+960 [+1 360 +189 |+215 [+355 (+320 (+425
+260 |+260 |+260 [+260 |+260 [+260 [+260 [+260 +145 |+145 [+145 (+145 [+145
630 800 +340 |+370 |+415 [+490 |+610 [+790 ([+1 090 [+1 540 +210 |+240 [+385 (+360 (+480
+290 [+290 |+290 [+290 |+290 ([+290 ([+290 [+290 +160 |+160 [+160 (+160 [+160
sool 1000 +376 |+410 |+460 [+550 |+680 [+880 [+1220 [+1720 +226 |+260 [+310 (+400 [+530
+320 [+320 |+320 [+320 |+320 ([+320 ([+320 [+320 +170 |+170 [+170 (+170 [+170
1000l 1950 +416 |+455 |+515 [+610 |+770 [+1010{+1 400 [+2 000 +261 |+300 [+360 (+455 [+615
+350 |+350 |+350 [+350 |+350 [+350 ([+350 [+350 +195 |+195 [+195 [+195 [+195
1250 1600 +468 |+515 |+585 [+700 |+890 [+1170(+1 640 [+2 340 +298 |+345 [+415 [+530 [+720
+390 [+390 |+390 [+390 |+390 ([+390 ([+390 [+390 +220 |+220 [+220 (+220 (+220
1600| 2000 +522 |+580 |+660 [+800 |+1 030 [+1 350(+1 930 [+2 730 +332 |+390 [+470 (+610 (+840
+430 |+430 |+430 (+430 |+430 [+430 ([+430 [+430 +240 |+240 [+240 (+240 (+240
2000!| 2500 +590 |+655 [+760 |+920 (+1 180 |+1580]+2 230 [+3 280 +370 |+435 [+540 (+700 (+960
+480 |+480 (+480 |+480 (+480 |+480 |+480 ([+480 +260 |+260 [+260 (+260 (+260
2500| 3150 +655 |+730 [+850 |+1 060 [+1 380 |+1 870|+2 620 [+3 820 +425 |+500 [+620 (+830 [+1 150
+520 |+520 [+520 |+520 (+520 |+520 |+520 [+520 +290 |+290 [+290 (+290 (+290

a The intermediate fundamental deviation CD is provided primarily for fine mechanisms and horology. If tolerance classes involving this fundamental

deviation in other nominal sizes are required, they may be calculated in accordance with ISO 286-1.

© 1SO 2010 — All rights reserved 9


https://standardsiso.com/api/?name=9e6b4cd33eeb483f3342f894ce073b01

ISO 286-2:2010(E)

Table 4 — Limit deviations for holes (fundamental deviations EF and F)
Upper limit deviation = ES
Lower limit deviation = EI

Deviations in micrometres

Nominal size
EF? F
mm
Above l|JnF;:ItS df‘:; 3| 4|5 |6| 7| 8|9 |10] 3 4 5 6 7 8 | 9 | 10
_ 3 +12 +13 +14 | +16 | +20 | +24 +35 +50 +8 +9 +10 +12 +16 +20 +31 +46
+10 +10 +10 +10 | +10 | +10 +10 +10 +6 +6 +6 +6 +6 +6 +6 +6
3 5 +16,5 | +18 +19 | +22 | +26 | +32 +44 +62 +12,5 | +14 +15 +18 +22 +28 +40 +58
+14 +14 +14 | +14 | +14 | +14 +14 +14 +10 +10 +10 +10 +10 +10 +10 +10
6 1b +20,5 | +22 +24 +27 | +33 | +40 +54 +76 +15,5 | +17 +19 +22 +28 +35 +49 +71
+18 +18 +18 +18 | +18 | +18 +18 +18 +13 +13 +13 +13 +13 +13 +13 +13
10 1B +19 +21 +24 +27 +34 43 +59 +86
+16 +16 +16 +16 +16 +16 +16 +16
18 3h +24 +26 +29 +33 +41 +53 +72 +104
+20 +20 +20 +20 +20 +20 +20 +20
30 ) +29 +32 +36 41 +50 +64 +87 +125
+25 +25 +25 +25 +25 +25 +25 +25
+43 +49 +60 +76 +104
50 8p +30 +30 +30 +30 +30
+51 +58 +71 +90 +123
80 12p +36 +36 +36 +36 +36
+61 +68 +83 +106 | +143
120 18p +43 +43 +43 +43 +43
+70 +79 +96 +122 | +165
180 25 +50 +50 +50 +50 +50
a +79 +88 +108 +137 | +186
250 31p +56 | +56 +56 | +56 | +56
+87 +98 +119 +151 | +202
315 40p +62 +62 +62 +62 +62
+95 +108 +131 +165 | +223
400 50p +68 +68 +68 +68 +68
+120 +146 +186 | +251
500 63p +76 +76 +76 +76
+130 +160 +205 | +280
630 80p +80 +80 +80 +80
+142 +176 +226 | +316
800 100p +86 +86 +86 +86
+164 +203 +263 | +358
1000 125p +98 +98 +98 +98
+ 100 TLOI ToUJ Ta4ZU
1250 1600 +110 +110 +110 | +110
+212 +270 +350 | +490
1600 2000 +120 +120 +120 | +120
+240 +305 +410 | +570
2000 2500 +130 +130 +130 | +130
+280 +355 +475 | +685
2500 3150 +145 +145 +145 | +145

a The intermediate fundamental deviation EF is provided primarily for fine mechanisms and horology. If tolerance classes involving this fundamental

deviation in other nominal sizes are required, they may be calculated in accordance with ISO 286-1.
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ISO 286-2:2010(E)

Table 5 — Limit deviations for holes (fundamental deviations FG and G)
Upper limit deviation = ES
Lower limit deviation = EI

Deviations in micrometres

Nominal size
FG? G
mm
Above l|JnF;:ItS df‘:; 3| 4|5 |67 8|9 |10] 3 4 5 6 7 8 | 9 | 10
_ 3 +6 +7 +8 +10 | +14 | +18 +29 +44 +4 +5 +6 +8 +12 +16 +27 +42
+4 +4 +4 +4 +4 +4 +4 +4 +2 42 +2 42 +2 +2 +2 +2
6 +8,5 | +10 | +11 +14 | +18 | +24 +36 +54 +6,5 +8 +9 +12 +16 +22 +34 +52
+6 +6 +6 +6 +6 +6 +6 +6 +4 +4 +4 +4 +4 +4 +4 +4
10 +10,5| +12 | +14 +17 | +23 +30 +44 +66 +7,5 +9 +11 +14 +20 +27 +41 +63
+8 +8 +8 +8 +8 +8 +8 +8 +5 +5 +5 +5 +5 +5 +5 +5
1 18 +9 +11 +14 +17 +24 +33 +49 +76
+6 +6 +6 +6 +6 +6 +6 +6
1 30 +11 +13 +16 +20 +28 +40 +59 +91
+7 +7 +7 +7 +7 +7 +7 +7
3 50 +13 +16 +20 +25 +34 +48 +71 +109
+9 +9 +9 +9 +9 +9 +9 +9
+23 +29 +40 +56
5 80 +10 +10 +10 +10
+27 +34 +47 +66
8 120 +12 +12 +12 +12
+32 +39 +54 +77
12 180 14 [+14 |14 | +14
+35 +44 +61 +87
18 250 +15 +15 +15 +15
+40 +49 +69 +98
25 315 +17 +17 +17 +17
+43 +54 +75 +107]
31 400 +18 | +18 [ +18 | +18
+47 +60 +83 +117
40 500 +20 +20 +20 +20
+66 +92 +132
50 630 +22 +22 +22
+74 +104 +149
63 800 424 24 | 424
+82 +116 +166
80 100Q +26 +26 +26
+94 +133 +193
100 {450 +28 +28 +28
+ TUO T1TI9 TLL
1250 1600 +30 +30 +30
+124 +182 +262
1600 2000 +32 +32 +32
+144 +209 +314
2000 2500 +34 +34 +34
+173 +248 +368
2500 3150 +38 +38 +38

a The intermediate fundamental deviation FG is provided primarily for fine mechanisms and horology. If tolerance classes involving this fundamental

deviation in other nominal sizes are required, they may be calculated in accordance with ISO 286-1.
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ISO 286-2:2010(E)

Table 6 — Limit deviations for holes (fundamental deviation H)
Upper limit deviation = ES
Lower limit deviation = EI

Nominal size H
mm 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 1 | 12 | 13 | 142 152 162 172 | 182
Up to Deviations
Above| and
including um mm
_ 3a +0,8 | +1,2| +2 +3 +4 +6| +10( +14| +25( +40 +60( +0,1 +0,14| +0,25| +0,4 | +0,6
0 0 0 0 0 0 0 0 0 0 ol O 0 0 0 0
3 6 +1 +1,5 +2,5] +4 +5 +8| +12| +18| +30| +48 +75] +0,12 | +0,18( +0,3 +0,48| +0,75( +1.2| +1,8
0 0 0 0 0 0 0 0 0 ol O 0 0 0 0 0 0
6 10 +1 +1,5 +2,5( +4 +6 +9| +15| +22| +36| +58 +90| +0,15 | +0,22| +0,36| +0,58| +0/9,N_+1,5| +2,2
0 0 0 0 0 0 0 0 0 ol O 0 0 0 0 0 0
10 18 +1,2 | +2 +3 +5 +8 +11| +18| +27| +43| +70| +110| 40,18 | +0,27| +0,43| +0,747+1,1 [ +1.8] +2,7
0 0 0 0 0 0 0 0 0 0 of o 0 0 ) 0 0 0
18 30 +1,5| 425 +4 +6 +9 +13| +21| +33| +52| +84| +130| +0,21 | +0,33| +0,52{ +0,84| +1,3 [ +2,1| +3,3
0 0 0 0 0 0 0 0 0 0 ol O 0 0 0 0 0 0
30 50 +1,5| +2,5 +4 +7 | +11 +16| +25| +39| +62| +100| +160( +0,25 | +0,39{ +0,62( +1 +1,6 | +2,5| +3,9
0 0 0 0 0 0 0 0 0 0 ol O 0 0 0 0 0 0
50 80 +2 +3 +5 +8 | +13 +19| +30| +46( +74| +120| +190( +0,3 40,46 +0,74( +1,2 | +1,9 | +3 +4,6
0 0 0 0 0 0 0 0 0 0 ol O 0 0 0 0 0 0
80 120 +2,5| +4 +6 | +10 | +15 +22| +35| +54| +87| +140| +220| 40,35 | +0,54| +0,87| +1,4 | +2,2 | +3,5|| +54
0 0 0 0 0 0 0 0 0 0 0{. 0 0 0 0 0 0 0
120 180 +3,5| +5 +8 | +12 | +18 +25| +40| +63| +100| +160] ~+250| +0,4 +0,63| +1 +16 | +256 | +4 +6,3
0 0 0 0 0 0 0 0 0 0 ol O 0 0 0 0 0 0
180 250 +4,5| +7 +10 | +14 | +20 +29| +46| +72| +115| 4185 +290( +0,46 | +0,72| +1,15[ +1,85 +2,9 | +46| +7.2
0 0 0 0 0 0 0 0 0 0 ol O 0 0 0 0 0 0
250 315 +6 +8 +12 | +16 | +23 +32| +52| +81| 4180| +210| +320| +0,52 | +0,81| +1,3 | +2,1 +3,2 | +5,2 +8,1
0 0 0 0 0 0 0 0 0 0 ol O 0 0 0 0 0 0
315 400 +7 +9 +13 | +18 | +25 +36| +57 \N+89| +140| +230| +360| +0,57 | +0,89| +1,4 | +23 | +3,6 | +5, 7] +8,9
0 0 0 0 0 0 0 0 0 0 ol o 0 0 0 0 0 0
400 500 +8 |+10 +15 | 420 | +27 +401\ +63| +97 | +155| +250| +400( +0,63 | +0,97( +1,55[ +2,5 | +4 +6,3[ +9,7
0 0 0 0 0 0 0 0 0 0 ol O 0 0 0 0 0 0
500 630 +9 | +11 +16 | +22 | +32 +44 | +70| +110| +175| +280| +440| +0,7 +1,1 | +1,75] +2,8 | +4,4 | +7 [ +11
0 0 0 0 0 0 0 0 0 0 ol O 0 0 0 0 0 0
630 800 10 [+13 +18 | #2541 +36 +50| +80| +125( +200| +320| +500( +0,8 +1,25 +2 +32 | +5 +8 [|+12,5
0 0 0 0 0 0 0 0 0 0 ol O 0 0 0 0 0 0
800! 1000 11 +15 21 | +28 | +40 +56| +90| +140( +230| +360| +560( +0,9 +14 | +23 | +36 | 456 | +9 [ +14
0 0 0 0 0 0 0 0 0 0 ol O 0 0 0 0 0 0
1000| 1250 13 | +18 +24 | +33 | +47 +66 | +105| +165| +260| +420| +660| +1,05| +1,65| +2,6 | +42 | +6,6 (+10,5]+16,5
0 0] 0 0 0 0 0 0 0 0 ol o 0 0 0 0 0 0
1250 1600 157 | +21 +29 | +39 | +55 +78| +125| +195| +310| +500| +780| +1,25 | +1,95| +3,1 | +5 +7,8 [+12,5]+19,5
A} al 0 al 0 0 0 0 0 0 0 al al 0 al 0 al 0

1600| 2000 +18 |+25 +35 | +46 | +65 +92| +150 | +230( +370| +600| +920( +1,5 +2,3 | +3,7 | +6 +9,2 |+15 |+23

0 0 0 0 0 0 0 0 0 0 ol O 0 0 0 0 0 0
2000| 2500 +22 | +30 +41 +55 | +78 | +110| +175| +280| +440| +700 |+1 100 +1,75 | +2,8 | +4,4 | +7 +11 +17,5 [ +28
0 0 0 0 0 0 0 0 0 0 ol o 0 0 0 0 0 0
2500! 3150 +25 [+36 +50 | +68 | +96 | +135( +210 | +330 | +540 | +860 [+1 350 +2,1 +3,3 | +54 | +8,6 |+13,5 |+21 +33

0 0 0 0 0 0 0 0 0 0 ol O 0 0 0 0 0 0

a Tolerance grades IT14 to IT18 (incl.) shall not be used for nominal sizes less than or equal to 1 mm.
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ISO 286-2:2010(E)

Table 7 — Limit deviations for holes (fundamental deviation JS)?
Upper limit deviation = ES
Lower limit deviation = EI

Nominal size JS
mm 1 2 3 4 5 6 7 8 9 10 1 12 13 14° | 15° | 16P 17 18
Up to Deviations
Above| and
including um mm
— 3P| 0,4 | +06 | +1 +1,5| £2 |43 5 +7 +12,5 |£20 |£30 +0,05 |+0,07 |+0,125|+0,2 |+0,3
3 6] +005] +075] +125[ +2 +2 5 |+4 +6 +9 +15 [+24 |+375 |+006 [+000 [+015 |+024 |+0375(+0,6 (+0,9
6 10| +0,05| +0,75| +1,25| +2 +3 |45 |£7,5 [£11 [+18 |29 |+45 +0,075 |+0,11 |+0,18 |+0,29)/*0/45 [+0,75 |*1,1
10 18] 0,6 | 1 +1,5 | £25| ¥4 |£55 (49 +13,5 |+21,5 |£35 |£55 +0,09 |+0,135]|+0,215 |#0,35- |+0,45 [+0,9 |£1,35
18 30| £0,75| +1,25| +2 +3 +45|46,5 |£10,5 [£16,5 [+26 |+42 |65 +0,105 |+0,165|+0,26  |#0,42 |+0,45 [+1,05 |£1,65
30 50| 0,75| +1,25| +2 +3,5| 5,5 |48 +12,5 |£19,5 [£31 [+50 |+80 +0,125 |£0,195]%0;31 |£0,5 |0, +1,25 |+1,95
50 80| +1 1,6 | £25 | +4 | #6,5[£9,56 [+15 |+23 [£37 |+60 [+95 [+0,15 |[+0;28 (0,37 |+0,6 [+0,95 |+1.5 |+2,3
80 120] +1,25] +2 +3 +5 +7,5 (11 +17,5 |27 [+43,5 (70 [+110 [+0,175\]£0,27 |+0,435|+0,7 |*1, +1,75 |+2,7
120 180| +1,75| +2,5 | 4 +6 | +9 [+12,5 [+20 |+31,5 [+50 [+80 |+125 [+0(2) " [£0,315|+0,5 [+0,8 |+1,35 [+2 13,15
180 250| +2,25| +3,5 | 5 +7 |+10 [+14,5 [+23 |+36 |+57,5 [£92,5 [+145 *\[+0,23 |+0,36 |+0,575|+0,925|+1,45 [+2,3 |£3,6
250 315 £3 +4 +6 +8 [+11,5|£16 |+26 |+40,5 [+65 [+105+[+160 [+0,26 |+0,405|+0,65 |£1,05 |*1,9 +2,6 |+4,05
315 400 £355 [ +45 | +6,5 | ¥9 [+12,5 (18 [+28,5 [+44,5 [£70 |+%]6(+180 (+0,285 |+0,445|+0,7 |£1,15 |*1, +2,85 |+4,45
400 500 4 +5 +7,5 |+10 [£13,5 |20 |£31,5 (+48,5 |+77/5\[£125 |+200 |+0,315 (+0,485(+0,775|+1,25 |+2 +3,15 |+4,85
500 630| 4,5 | +55 | 8 +11 [£16 |+22 |£35 |+85(/)(+87,5 |+140 |+220 |+0,35 |[+0,55 |[+0,875|t1,4 |+2,2 +3,56 [+55
630 800| 45 16,5 | 9 [£12,5|+18 [£25 |+40 ~{+62,5 [£100 |+160 |+250 [(+0,4  |+0,625 [+1 1,6 [£24 |4 16,25
800f 1000] 55 | £7,5 |+10,5 |+14 (20 [+28 (|445 |[+70 |[+115 |+180 [+280 (+0,45 |+0,7 |+1,15 |£1,8 |£2, 45 |17
1000 1250| 6,5 | +9 +12 +16,5 [£23,5 |33\ *|£52,5 [£82,5 [+130 |+210 |+330 |+0,525 [+0,825(+1,3 |£2,1 +3, +5,25 |+8,25
12500 1600] +7,5 [+10,5 |+14,5 |+19,5|+27,5 [+39 [+62,5 [+97,5 [+155 [+250 |+390 |+0,625 [+0,975|+1,55 [+2,5 [+3, +6,25 |+9,75
1600f 2000| +9 |+12,5 [£17,5 [+23 (|%32,5 [+46 |+75 |+115 [+185 |+300 |+460 |[+0,75 [+1,15 |+1,85 [+3 +4.4 (175 |+11,5
2 000)] 250011 +15 +20,5 [+27,5|+39 |55 ([+87,5 (+140 |+220 |+350 |+550 |+0,875 (1,4 [+2,2 |35 |15 18,75 |14
2500 3150]|+13 +18 +25 +34 |£48 |+67,5 |£105 [£165 [+270 |+430 |+675 |+1,05 ([+1,65 [£2,7 |+4,3 |+6,15 |£10,5 (16,5
a In order to avoid repetition-6flequal values, the table lists the values as “+x”; this is to be interpreted as ES = +x and EI = —x, e.g. fg: gmm.
b Tlolerance grades IT14.10'IT16 (incl.) shall not be used for nominal sizes less than or equal to 1 mm.
© ISO 2010 — Al rights reserved 13
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Table 8 — Limit deviations for holes (fundamental deviations J and K)
Upper limit deviation = ES
Lower limit deviation = EI

Deviations in micrometres

Nominal size
J K
mm
Up to
Above and 6 7 8 92 3 4 5 6 7 8 9b 10°
including
L2 24 46 Q Q Q Q Q Q Q 0
- E -4 -6 -8 -2 -3 -4 -6 -10 -14 -25 L 40
3 6 +5 +6° +10 0 +0,5 0 +2 +3 +5
-3 -8 -25 -3,5 -5 -6 -9 -13
6 10 +5 +8 +12 0 +0,5 +1 +2 +5 +6
-4 -7 -10 -25 -3,5 -5 -7 -10 -16
10 18 +6 +10 +15 0 +1 +2 +2 +6 48
-5 -8 12 -3 -4 -6 -9 12 —19
+8 +12 +20 -0,5 0 +1 +2 +6 +10
18 30 -5 -9 -13 -4,5 -6 -8 -1 A5 -23
+10 +14 +24 -0,5 +1 +2 +3 +7 +12
30 il -1 -15 -4,5 -6 -9 -13 -18 —27
+13 +18 +28 +3 +4 +9 +14
50 B0l 6 12 -18 -10 x15 -21 -32
+16 +22 +34 +2 +4 +10 +16
80 L2y -13 20 A3 -18 -25 -38
+18 +26 +41 +3 +4 +12 +20
120 'l 14 22 -15 -21 -28 -43
+22 +30 +47 +2 +5 +13 +22
180 POl -16 -25 -18 —24 -33 -50
+25 +36 +55 +3 +5 +16 +25
250 51 s -16 -26 -20 27 -36 -56
+29 +39 +60 +3 +7 +17 +28
315 4001 -18 -29 22 -29 -40 -61
+33 +43 +66 +2 +8 +18 +29
400 P01 20 -31 -25 -32 -45 -68
0 0 0
500 430 —44 -70 -110
0 0 0
630 800 -50 -80 -125
0 0 0
800| 1000 -56 -90 -140
0 0 0
1000 1250 -66 -105 -165
0 0 0
1250 1600 78 ~125 -195
0 0 0
1600| 2000 -92 -150 -230
0 0 0
2000| 2500 -110 -175 —280
0 0 0
2500 3150 -135 -210 -330

2  The tolerance limits for tolerance classes J9, J10, etc., are symmetrical about the nominal size line (for the values of these tolerance limits, see

Table 7 and Figure 1).

b Deviations for K in tolerance grades above IT8 are not defined for nominal sizes greater than 3 mm.

¢ Identical with JS7.

14 © ISO 2010 — Al rights reserved
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Table 9 — Limit deviations for holes (fundamental deviations M and N)

Upper limit deviation = ES
Lower limit deviation = EI

ISO 286-2:2010(E)

Deviations in micrometres

Nominal size

M N
mm
Up to
Above and 3 4 5 6 7 8 9 10 3 4 5 6 7 8 92 102 | 11°
including
- -2 -2 -2 _2 -2 -2 2 _4 4 4 4 4 4 4 4 4
B S -4 -5 -6 -8 -12 |16 |-27 |42 |-6 -7 -8 -10 |14 |18 =29 | 44 | -64
3 6 -3 -25 |-3 -1 0 [+2 -4 —4 —7 -6,5 |7 -5 -4 -2 0 0
-55 |-65 |-8 -9 -12 |-16 |-34 |-52 |95 |[-105 |[-12 |-13 |-16 |20 -3 -48 | -75
6 10 -5 -4,5 |4 -3 0 [+ -6 -6 -9 -85 |8 -7 -4 A3 0 0
-75 |-85 |-10 |-12 -15  |-21 -42 |-64 |-115 |-12,5 (14 [-16 |=19) |-25 -3p | -58 | -90
0 18 -6 -5 -4 -4 0 [+2 -7 -7 —11 -10 -9 -9 5 -3 D 0 0
-9 -10 [-12 [-15 -18 |-25 |-50 |-77 |14 -15 -17 |40y [-23 [|-30 —4 -70 |[-110
8 30 -6,5 |-6 -5 -4 0 [+4 -8 -8 -13,5 |-13 =12\ =11 -7 -3 0 0
-10,5 |-12  |-14 |17 -21 -29 [-60 [-92 |-17,5 |-19 -21 -24 |-28 |-36 -5p | -84 [-130
0 50 -75 |-6 -5 -4 0 [+5 -9 -9 -15,5 |-14 -13 |12 |-8 -3 D 0 0
-11,5 |-13  |-16 |-20 -25 |-34 |-71 -109 |-19,5 |-21 -24 [-28 |-33 |42 -6p [-100 ([-160
0 80 -6 -5 0 |[|+5 -15 |14 |9 —4 0 0
-19 |24 -30 |-41 -28 [-33 |-39 [|-50 -7¢ [-120 ([-190
0 120 -8 -6 0 |[+6 -18 [-16 |-10 |4 D 0 0
-23  |-28 -35 |-48 -33 [-38 |45 [|-58 -8f [-140 [-220
120 180 -9 -8 0 [+8 -21 -20 |12 |4 D 0 0
1 -27  |-33 -40 |-55 -39 |45 |-52 |-67 -10p |-160 |-250
-1 -8 0 [+9 -25 [-22 |14 |-5 0 0
180 250 -31 =37 -46 |-63 -45  [-51 -60 |77 -11p |-185 |-290
240 315 -13 -9 0 .|M -27 |25 |14 |-5 D 0 0
-36 |41 =52+ \|~72 -50 [-57 |-66 [|-86 -13p |-210 |-320
-14  [-10 0 [+ -30 (26 |-16 [|-5 0 0
315 400 -39 |46 -57 |-78 -55 [-62 |-73 [|-94 -14p |-230 |-360
-16 =10 0 [+M1 -33 |27 |17 |-6 0 0
440 500 -43 \|+50 -63 |-86 -60 [-67 |-80 [-103 |-15p |-250 |-400
-26 |26 |-26 -44 |44 |44 |44
500 630 -70 |-96 |-136 -88 |-114 |-154 |-219
-30 [|-30 |-30 -50 |-50 |-50 |-50
630 800 -80 [|-110 |-155 -100 [-130 [-175 |-25
-34 |-34 |-34 -56 |-56 |-56 |-56
800 1008 -90 [|-124 |-174 -112 |-146 |-196 |-28
-40 |40 |40 -66 |-66 |-66 |-66
1 0<r0 1250 -106 |-145 |-205 -132 |-171 |-231 |-32
—-48 |48 |48 -78 |-78 |-78 |-78
1250 1600 -126 |-173 |-243 -156 |-203 |-273 |-388
-58 |-58 |-58 -92 |92 |-92 |-92
1600 2000 -150 |-208 |-288 -184 |-242 |-322 |-462
-68 |-68 |-68 -110 [-110 [|-110 |-110
2000 2500 -178 |-243 |-348 -220 |-285 |-390 |-550
-76 |-76 |-76 -135 |-135 |-135 |-135
2500 3150 -211 |-286 |-406 -270 |-345 |-465 |-675
a Tolerance classes N9, N10 and N11 shall not be used for nominal sizes less than or equal to 1 mm.
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Table 10 — Limit deviations for holes (fundamental deviation P)

Upper limit deviation = ES
Lower limit deviation = EI

Deviations in micrometres

Nominal size

mm
Up to
Above and 3 4 5 6 7 8 9 10
including
-8 -8 -8 -8 -8 -8 -6 -6
- 2 -8 -9 -10 -12 -16 -20 -31 -46
3 6 -11 -10,5 | -1 -9 -8 -12 -12 -12
-13,5 -14,5 | -16 -17 -20 -30 -42 -60
6 10 -14 -13,5 | -13 -12 -9 -15 -15 -15
-16,5 -17,5 | -19 -21 -24 -37 -51 -73
10 18 -17 -16 -15 -15 -11 -18 -18 -18
-20 -21 -23 —26 -29 -45 -61 -88
18 30 -20,5 -20 -19 -18 -14 -22 -22 =22
-24,5 -26 -28 -31 -35 -55 74 -106
30 50 -24,5 -23 -22 -21 -17 -26 ~26 -26
-28,5 -30 -33 -37 -42 -65 —88 -126
-27 —26 -21 =32 -32
50 80 -40 —-45 -51 <78 -106
-32 -30 —24 -37 -37
80 120 —47 -52 ~69 -91 -124
-37 -36 —28 -43 -43
120 180 -55 —61 —68 -106 -143
—44 —41 -33 -50 -50
180 250 —64 ~70 -79 -122 -165
—49 -47 -36 -56 -56
250 315 =72 -79 -88 -137 -186
-55 -51 -41 -62 -62
315 400 -80 -87 -98 -151 -202
-61 -55 -45 —-68 —-68
400 500 -88 -95 -108 -165 -223
-78 -78 -78 -78
500 548 -122 -148 -188 -253
-88 -88 -88 -88
6 800 -138 -168 -213 —288
-100 -100 -100 -100
00 1000 -156 -190 —240 -330
-120 -120 -120 -120
1000 1250 —-186 -225 —285 -380
-140 -140 -140 -140
1250 1600 -218 —-265 -335 -450
-170 -170 -170 -170
1600 2000 -262 -320 —-400 -540
-195 -195 -195 -195
2000 2500 -305 -370 —-475 -635
—-240 —-240 —240 -240
2500 3150 -375 -450 -570 -780
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Table 11 — Limit deviations for holes (fundamental deviation R)
Upper limit deviation = ES
Lower limit deviation = EI

ISO 286-2:2010(E)

Deviations in micrometres

Nominal size
mm
Up to
Above and 3 4 5 6 7 8 9 10
including
=10 =10 =10 =10 =10 =10 =10 =10
- E -12 -13 -14 -16 -20 -24 -35 -50
3 6 -14 -13,5 -14 -12 -1 -15 -15 -15
-16,5 -17,5 -19 -20 -23 -33 —45 —63
6 10 -18 -17,5 -17 -16 -13 -19 -19 -19
-20,5 -21,5 -23 -25 -28 —41 -55 £n7
10 18 -22 -21 -20 -20 -16 -23 -23 -23
-25 -26 -28 -31 -34 -50 £66 -93
18 30 -26,5 -26 -25 -24 -20 -28 +28 -28
-30,5 -32 -34 -37 -41 -61 -80 -112
-32,5 -31 -30 -29 -25 ~34 -34 -34
30 50 -36,5 -38 -41 -45 -50 =73 -96 -134
-36 -35 <30 —41
50 65 -49 -54 =60 -87
-38 =37 -32 —43
65 80 -51 ~56. -62 -89
-46 —44 -38 -51
80 100 —61 —66 -73 -105
—49 -47 —41 -54
100 120 —64 -69 -76 -108
-57 -56 —48 -63
120 140 -75 -81 -88 -126
-59 -58 -50 -65
140 160 -77 -83 -90 -128
-62 -61 -53 -68
160 8P -80 -86 -93 -131
-71 —68 —-60 -77
130 200 -91 -97 -106 -149
-74 -71 —63 -80
200 225 -94 -100 -109 -152
-78 -75 -67 -84
225 250 -98 -104 -113 -156
-87 -85 -74 -94
250 280 -110 =117 -126 -175
=94 =89 =78 =98
280 315 -114 -121 -130 -179
-101 -97 -87 -108
315 355 -126 -133 -144 -197
-107 -103 -93 -114
355 400 -132 -139 -150 -203
-119 -113 -103 -126
400 450 -146 -153 -166 -223
-125 -119 -109 -132
450 500 -152 -159 =172 -229

© 1SO 2010 — All rights reserved
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Table 11 (continued)

Deviations in micrometres

Nominal size

mm
Up to
Above and 4 5 6 7 8 10
including

500 560 Tlod |20 | om0
560 630 To0 | ase | e
-199 -225 —265

630 710 I RS B
710| 800 e e B
800 900 Aol Bl B
900| 1000 B dl Bl B
1000| 1120 :2?2 :222 j?g
1120| 1250 e | e | a0
1250| 1400 :222 2222 ;?82
1400| 1600 Do vt B
1600| 1800 Tors || o0
1800 2000 a2 | oe0 | e
2000| 2240 “eeo | s | a0
2240| 2500 :‘5138 :222 37‘33
2500| 2800 oy | o | e
2800}~ 3150 vl el B
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Table 12 — Limit deviations for holes (fundamental deviation S)
Upper limit deviation = ES
Lower limit deviation = EI

Deviations in micrometres

Nominal size
mm
Up to
Above and 3 4 5 6 7 8 9 10
including
=14 =14 =14 =14 =14 =14 =14 =14
- E -16 -17 -18 -20 -24 -28 -39 -54
3 6 -18 -17,5 -18 -16 -15 -19 -19 -19
-20,5 -21,5 -23 -24 -27 =37 -49 —67
6 10 -22 -21,5 -21 -20 -17 -23 -23 —23
-24.5 -25,5 =27 -29 -32 —45 -59 £81
10 18 =27 -26 -25 -25 -21 -28 -28 -28
-30 -31 -33 -36 -39 -55 £71 -96
18 30 -33,5 -33 -32 -31 -27 -35 <35 -35
-37,5 -39 -41 —44 -48 -68 -87 -119
30 50 -41,5 -40 -39 -38 -34 ~43 —43 —43
—45,5 —47 -50 -54 -59 ~82 -105 -143
-48 -47 <42 -53 -53
50 65 —61 —66 =72 -99 -127
-54 -53 —48 -59 -59
65 80 -67 72 -78 -105 -133
—66 -64 -58 -71 -71
80 100 -81 —-86 -93 -125 -158
—74 -72 —66 -79 -79
100 120 -89 -94 -101 -133 -165
-86 -85 =77 -92 -92
120 140 -104 -110 -117 -155 -192
-94 -93 -85 -100 -100
140 160 -112 -118 -125 -163 -200
-102 -101 -93 -108 -108
160 8P -120 -126 -133 -171 -208
-116 -113 -105 -122 -122
130 200 -136 -142 -151 -194 —237
-124 -121 -113 -130 -130
200 225 -144 -150 -159 -202 —245
-134 -131 -123 -140 -140
225 250 -154 -160 -169 -212 -255
-151 -149 -138 -158 -158
250 280 -174 -181 -190 -239 —288
=463 =464 =456 =476 =476
280 315 -186 -193 -202 -251 -300
-183 -179 -169 -190 -190
315 355 —-208 -215 —226 -279 -330
-201 -197 -187 -208 -208
355 400 -226 -233 —244 -297 -348
-225 -219 -209 -232 -232
400 450 -252 -259 -272 -329 -387
—245 -239 —229 —252 —252
450 500 -272 -279 -292 -349 -387

© 1SO 2010 — All rights reserved
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Table 12 (continued)

Deviations in micrometres

Nominal size

mm
Up to
Above | and 4 5 6 7 8 10
including

500 560 Tad | se0 | om0
560 630 SO DN
354 | -380 | -420
630 710 Za0 |0 | aes
710|800 %0 | 460 | “o0s
soo|  ©00 s | 50 | o70
900| 1000 s | 560 | 610
1000 1120 |
1120 1250 Do oot B
1250 1400 || e
1400| 1600 b M B
1600| 1800 DS Bl B
1800 2000 | e 1 %
2000| 2240 Z1t0 | 1175 | 1280
2240| 2500 T1210 | 1275 | 1380
2500| 2800 T1385 | 1480 | 1580
2800}, 3150 T35 | 1610 | 1730
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Table 13 — Limit deviations for holes (fundamental deviations T and U)
Upper limit deviation = ES
Lower limit deviation = EI

Deviations in micrometres

Nominal size
T2 u
mm
Up to
Above and 5 6 7 8 5 6 7 8 9 10
including

N -18 -18 -18 -18 -18 -18

-22 —24 -28 -32 —43 -58

3 6 -22 -20 -19 -23 -23 -23

-27 -28 -31 —41 -53 -A

6 10 -26 -25 -22 -28 -28 +28

-32 -34 =37 -50 —64 -86

-30 -30 -26 -33 133 -33
10 18 -38 —41 —44 —60, ~76 -103

-38 =37 -33 L41 —41 —41
18 24 -47 -50 -54 ~74 -93 -125

24 30 -38 =37 -33 -41 -45 —44 40 -48 -48 -48
—47 -50 -54 -74 -54 -57 61 —-81 -100 |-132

30 40 —44 -43 -39 —48 -56 -55, -51 -60 -60 -60
-55 -59 -64 -87 -67 <71 -76 -99 -122 | -160

40 50 -50 -49 -45 -54 -66 -65 -61 -70 -70 -70
-61 -65 -70 -93 -7 —-81 -86 -109 |-132 |-170

50 65 -60 -55 —66 -81 —-76 -87 -87 -87
-79 -85 -112 -100 |-106 |-133 |-161 |-207
65 80 -69 -64 =75 -96 -91 -102 |-102 |-102
-88 -94 -121 -115 |-121 |-148 |-176 |-222
-84 +78 -91 117 | -111 |-124 |-124 |-124
80 100 -106.\| =113 | -145 -139 |-146 |-178 |-211 |-264
-97 -91 -104 -137 |-131 |-144 |-144 |-144
100 120 =119 |-126 |-158 -159 |-166 |-198 |-231 |-284
-115 | -107 |-122 -163 |-155 |-170 |-170 |-170
120 140 -140 |-147 |-185 -188 |-195 |-233 |-270 |-330
-127 |-119 |-134 -183 |-175 |-190 |-190 |[-190
140 160 -152 |-159 |-197 -208 |-215 |-253 |-290 |-350
-139 |-131 |-146 -203 |-195 |-210 |-210 |-210
1684 180 -164 |-171 | -209 -228 |-235 |-273 |-310 |[-370
-157 |-149 |-166 -227 |-219 |-236 |-236 |-236
180 200 -186 |-195 |-238 -256 |-265 |-308 |-351 |-421
-171 |-163 |-180 —-249 |-241 |-258 |-258 |-258
200 225 -200 |-209 |-252 -278 |-287 |-330 |-373 |-443
295 250 -187 |-179 |-196 -275 |-267 |-284 |-284 |-284
=216 =225 —268 =304 =3T3 =356 | —399 | —469
-209 |-198 |-218 -306 |-295 |-315 |-315 |[-315
250 280 -241 |-250 |-299 -338 |-347 |-396 |-445 |-525
280 315 -231 |-220 |-240 -341 |-330 |-350 |-350 |[-350
-263 |-272 |-321 -373 |-382 |-431 |-480 |-560
315 355 -257 |-247 |-268 -379 |-369 |-390 |-390 |-390
-293 |-304 |-357 -415 | -426 |-479 |-530 |-620
355 400 -283 |-273 |-294 —424 | -414 |-435 |-435 |-435
-319 |-330 |-383 -460 |-471 |-524 |-575 |-665
-317 |-307 |-330 —477 | -467 |-490 |-490 |-490
400 450 -357 |-370 |-427 -517 |-530 |-587 |-645 |-740
-347 |-337 |-360 -527 |-517 |-540 |-540 |-540
450 500 -387 |-400 |-457 -567 |-580 |-637 |-695 |-790

© ISO 2010 — Al rights reserved 21


https://standardsiso.com/api/?name=9e6b4cd33eeb483f3342f894ce073b01

ISO 286-2:2010(E)

22

Table 13 (continued)

Deviations in micrometres

Nominal size

T u
mm
Up to
Above and 6 7 8 6 7 8 9 10
including
—-400 |-400 |-400 -600 |-600 |-600
500 560 -444 | -470 |-510 -644 |-670 |-710
con Lon -450 | -450 |-450 -660 | -660 | -660
R i -494 | -520 |-560 -704 |-730 |-770
-500 |-500 |-500 -740 |-740 |-740
630 710 -550 |-580 |-625 -790 |-820 |-865
-560 |-560 |-560 -840 |-840 |-840
710 800 -610 |-640 |-685 -890 |-920 |-965
-620 |-620 |-620 -940 |-940 |-940
800 900 -676 |-710 |-760 -996 |-1030|-1080
-680 |-680 |-680 -1050 | -1 050 | -1 050
900 1000 -736 |-770 |-820 -1106 | -1140|-1190
-780 |-780 |-780 -1150|-1150 | -1150
1000 1120 -846 |-885 |-945 -1216 | -1 255 |=4815
-840 |-840 |-840 —1300 | -1.300/ -1 300
1120 1250 -906 |-945 |-1005 —1366 | —-1N\40Q5 | -1 465
-960 |-960 |-960 —1450 | %1450 | -1 450
1250 1400 -1038|-1085|-1155 -1528)-1575|-1645
—-1050 | -1 050 | -1 050 —1600 | -1 600 | -1 600
1400 1600 -1128 |-1175|-1245 -1678|-1725|-1795
—-1200 | -1200 | -1 200 —-1850|-1850|-1850
1600 1800 -1292|-1350 | -143Q —-1942|-2000 | -2 080
—-1350 | -1350 | =1.:350 -2 000 | -2 000 | -2 000
1800 2000 —1442 | -1 5004~ 580 -2092 | -2 150 | -2 230
—-1500 |-1500|-1500 -2 300 | -2 300 | -2 300
2000 2240 —-1610¢—-1675 | -1780 -2410|-2475|-2 580
—-1/6504 -1 650 | -1 650 -2 500 | -2 500 | -2 500
2240 2500 =1.760 | -1 825 | -1 930 -2610|-2675|-2780
=1900 | -1 900 | -1 900 —2900 | -2 900 | -2 900
2500 2800 -2035|-2110 | -2 230 -3035|-3110|-3230
-2100|-2100 | -2 100 -3200 | -3 200 | -3 200
2800 3% -2235|-2310|-2430 -3335|-3410|-3530

a

24 mm¢Jt is'recommended that tolerance classes U5 to U8 (incl.) be used instead.

Tolerance classes T5 to T8 (incl.) have not been tabulated for nominal sizes less

than or equal to
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Table 14 — Limit deviations for holes (fundamental deviations V, X and Y)2
Upper limit deviation = ES
Lower limit deviation = EI

Deviations in micrometres

Nominal size

Vb X ye
mm
Up to
Above and 5 6 7 8 5 6 7 8 9 10 6 7 8 9 10
including
_ 2 -20 -20 -20 -20 -20 -20
2% =75 =30 —3% =25 —60
3 6 =27 -25 -24 -28 -28 -28
-32 -33 -36 -46 -58 -76
6 10 -32 -31 -28 -34 -34 -34
-38 -40 -43 -56 -70 -92
0 14 -37 -37 -33 -40 -40 -40
-45 -48 -51 —-67 -83 -110
4 18 —36 -36 -32 -39 -42 -42 -38 -45 -45 -45
—44 -47 -50 —-66 -50 -53 -56 72 -88 -115
8 24 —44 -43 -39 -47 -51 -50 -46 -54 -54 -b4 -59 -55 -63 -63 -63
-53 -56 -60 -80 -60 -63 —-67 -87 -106 |~138 |-72 -76 -96 -115  |-147
b4 30 —52 -51 -47 -55 -61 -60 -56 -64 -64 -64 —71 —-67 -75 -75 -75
i —61 —64 —-68 -88 -70 -73 =77 -97 —116," |-148 |-84 -88 -108 ||-127 |-159
o 40 —64 -63 -59 —-68 -76 -75 -71 -80 £80 -80 -89 -85 -94 -94 -94
—75 -79 -84 -107 |-87 -91 -96 119\ |-142 [-180 |-105 |-110 [-133 ||-156 |-194
o 50 —77 -76 -72 -81 -93 -92 -88 -97 -97 -97 -109 |-105 |-114 |[-114 |-114
—88 -92 -97 -120 |-104 [-108 |-113 (4136 ([-159 |-197 [|-125 [-130 |-153 |[|-176 [-214
L0 65 -96 -91 -102 -116  |-1M\ [-122 [-122 -138 |-133 |-144
-115  |-121 -148 -135 |=«141 -168 |-196 -157 |-163  |-190
5 80 -114  |-109 |-120 -140.'¢#135 |[-146 |-146 -168 |-163 |-174
-133 |-139 |-166 -150)\ " |-165 [-192 |-220 -187 |-193 |-220
b0 100 -139 |-133 |-146 171 -165 |-178 [-178 -207  |-201 -214
-161 -168 |-200 -193 |-200 [-232 [-265 -229 |-236 |-268
100 120 -165 |-159 |-172 -203 |-197 [-210 |-210 -247  |-241 —-254
-187 |-194 |-226 -225 |-232 |-264 |-297 -269 |-276 |-308
1b0 140 -195 |-187 |-202 -241 -233 |-248 |-248 -293 |-285 |-300
i -220 |-227 {=265 -266 |-273 [-311 -348 -318 |-325 |-363
1ho 160 -221 -2131_ |-228 -273 |-265 [-280 |-280 -333 |-325 |-340
-246 |-263 ) |-291 -298 |-305 [-343 |-380 -358 |-365 |-403
160 180 -245 (|-237 |-252 -303 |-295 [-310 [-310 -373 |-365 |-380
—27Q_~ =277 |-315 -328 |-335 [-373 [-410 -398 |-405 |-443
180 200 £275% |-267 |-284 -341 -333 |-350 [-350 -416 |-408 |-425
%304 |-313 |-356 -370 |-379 [-422 |-465 -445 |-454  |-497
200 295 -301 -293 |-310 -376 |-368 [-385 [-385 —-461 -453  |-470
-330 |-339 |-382 -405 |-414 |-457 |-500 -490 |-499 |-542
2b5 250 -331 -323 |-340 -416 |-408 [-425 |-425 -511 -503 |-520
i -360 |-369 |-412 -445 |-454 [-497 |-540 -540 |-549 |-592
250 280 -376 |-365 |-385 -466 |-455 |-475 |-475 -571 -560 |-580
-408 |-417 |-466 -498 |-507 [-556 |-605 -603 |-612 |-661
280 315 —-4716 -405 —425 -oT6 —o05 —925 —925 —041 -630 -650
-448 |-457 |-506 -548 |-557 |-606 |-655 -673 |-682 |-731
315 355 -464 |-454 |-475 -579 |-569 [-590 [-590 -719 |-709 |-730
-500 |-511 -564 -615 |-626 [-679 |-730 -755 |-766 |-819
355 400 -519 |-509 |-530 -649 |-639 [-660 |-660 -809 |-799 |-820
-555 |-566 |-619 -685 |-696 [-749 |-800 -845 |-856  |-909
400 450 -582 |-572 |-595 -727 |-717 |-740 |-740 -907 |-897 |-920
-622 |-635 |-692 -767 |-780 [-837 |-895 -947 |-960 [-1017
450 500 -647 |-637 |-660 -807 |-797 [-820 |-820 -987 |-977 |-1000
-687 |-700 |-757 -847 |-860 [-917 |-975 —1027 |-1040 [-1097

a
b

c

Fundamental deviations V, X and Y are not provided for nominal sizes greater than 500 mm.

Tolerance classes V5 to V8 (incl.) have not been tabulated for nominal sizes less than or equal to 14 mm. It is recommended that tolerance classes
X5 to X8 (incl.) be used instead.

Tolerance classes Y6 to Y10 (incl.) have not been tabulated for nominal sizes less than or equal to 18 mm. It is recommended that tolerance classes
Z6 to Z10 (incl.) be used instead.
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ISO 286-2:2010(E)

Table 15 — Limit deviations for holes (fundamental deviations Z and ZA)?
Upper limit deviation = ES
Lower limit deviation = EI

Deviations in micrometres

Nominal size
V4 ZA
mm
Up to
Above and 6 7 8 9 10 11 6 7 8 9 10 11
including
- 4 |26 —26 -26 —-26 —26 —26 -32 -32 -32 -32 -32 -32
-32 -36 -40 =91 —66 —86 -38 —42 —46 -57 —(2 -92
3 6 -32 -31 -35 -35 -35 -35 -39 -38 -42 -42 -42 —42
-40 -43 -53 -65 -83 -110 -47 -50 -60 -72 -90 -117
6 10 -39 -36 -42 -42 -42 -42 -49 -46 -52 -52 ~52 -42
-48 -51 -64 -78 -100 -132 -58 -61 -74 -88 -0 -142
10 14 -47 -43 -50 -50 -50 -50 -61 -57 -64 -64 —64 -4
-58 —61 =77 -93 -120 -160 72 -75 -91 -107 -134 -174
14 T -57 -53 -60 -60 -60 -60 74 -70 =77 -r7 =77 17
—68 -71 -87 -103 -130 -170 -85 -88 -104 -120 -147 -187
18 b4 —69 —65 -73 -73 -73 -73 -94 -90 -98 -98 -98 -98
-82 -86 -106 -125 -157 -203 -107 -111 43 -150 -182 -428
24 30 -84 -80 -88 -88 -88 -88 -114 -110. -118 -118 -118 -118
-97 -101 -121 -140 -172 -218 -127 -131 -151 -170 -202 —-448
30 40 -107 -103 -112 -112 -112 -112 -143 =139 -148 -148 -148 -148
-123 -128 -151 -174 -212 -272 -159 +164 -187 -210 —248 -408
40 ) -131 -127 -136 -136 -136 -136 -175 -171 -180 -180 -180 -180
-147 -152 -175 -198 -236 —296 =191 -196 -219 —-242 -280 -340
50 55 -161 -172 -172 -172 -172 -215 -226 -226 -226 -426
-191 -218 —-246 -292 -362 —245 -272 -300 -346 -416
65 30 -199 -210 -210 -210 -210 —263 -274 -274 —274 -474
-229 —-256 -284 -330 —400 -293 -320 -348 -394 -464
80 1o —245 —-258 —-258 —258 —258 -322 -335 -335 -335 -335
-280 -312 -345 -398 —-478 -357 -389 -422 —-475 -455
100 1o -297 -310 -310 =310 -310 -387 -400 -400 -400 -400
-332 -364 -397, -450 -530 -422 -454 -487 -540 -420
120 ko -350 -365 ~365, -365 -365 -455 —-470 —-470 -470 -470
-390 -428 465 -525 -615 —-495 -533 -570 -630 -120
140 1o —-400 -415 ~415 -415 -415 -520 -535 -535 -535 -435
—-440 -478 -515 -575 —665 -560 -598 -635 -695 -185
160 180 -450 =465 -465 -465 -465 -585 -600 -600 -600 -g00
-490 +528 -565 -625 -715 -625 -663 -700 -760 -850
180 200 -503 -520 -520 -520 -520 —653 -670 -670 -670 -g470
«549 -592 -635 -705 -810 -699 742 -785 -855 -460
200 D5 +558 -575 -575 -575 -575 -723 740 740 -740 -140
-604 -647 -690 -760 -865 -769 -812 -855 -925 -1030
295 A0 -623 -640 -640 -640 -640 -803 -820 -820 -820 -420
-669 -712 -755 -825 -930 -849 -892 -935 -1005 ([-1110
—0oYU —7TU —7TU —7TU —7TU —JUuu —J2U —J2U —JZU =920
250 280 -742 =791 -840 -920 -1030 -952 —-1001 -1050 |[-1130 —-1240
280 315 -770 -790 -790 -790 -790 -980 -1000 |[-1000 |-1000 —-1000
-822 -871 -920 -1000 ([-1110 -1032 —-1081 -1130 [-1210 -1320
315 355 -879 -900 -900 -900 -900 -1129 -1150 |[-1150 |-1150 -1150
-936 -989 -1040 |[-1130 |-1260 -1186 -1239 |-1290 |-1380 -1510
355 400 -979 -1000 |-1000 |-1000 |-1000 -1279 -1300 |[-1300 |-1300 -1300
—-1036 -1089 |-1140 |-1230 |-1360 -1336 -1389 |-1440 |-1530 —-1660
400 450 -1077 -1100 |-1100 |-1100 |-1100 —1427 -1450 |-1450 |-1450 —-1450
—-1140 -1197 |-1255 |-1350 |-1500 —-1490 -1547 |-1605 |-1700 -1850
450 500 -1227 -1250 |-1250 |-1250 |-1250 -1577 -1600 |-1600 |-1600 -1600
-1290 -1347 |-1405 |-1500 |-1650 —-1640 -1697 |-1755 |-1850 -2 000

a Fundamental deviations Z and ZA are not provided for nominal sizes greater than 500 mm.
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Table 16 — Limit deviations for holes (fundamental deviations ZB and ZC)?2
Upper limit deviation = ES
Lower limit deviation = EI

ISO 286-2:2010(E)

Deviations in micrometres

Nominal size

ZB ZC
mm
Up to
Above and 7 8 9 10 11 7 8 9 10 11
including
o 4 |40 -40 -40 -40 -40 -60 -60 -60 -60 -60
-0 -54 —65 -80 —-100 —/0 -4 -85 —-100 -120
3 6 -46 -50 -50 -50 -50 -76 -80 -80 =80 -80
-58 —-68 -80 -98 -125 -88 -98 -110 128 -155
6 10 —61 —-67 —-67 —-67 —67 -91 -97 -97 -97 -97
-76 -89 -103 -125 -157 -106 -119 -133 -155 -187
10 14 -83 -90 -90 -90 -90 -123 -130 2130 -130 -130
-101 -117 -133 -160 -200 -141 -157 =173 -200 -240
14 18 -101 -108 -108 -108 -108 -143 -150 -150 -150 -150
-119 -135 -151 -178 -218 -161 =17 -193 -220 -260
18 24 -128 -136 -136 -136 -136 -180 <188 -188 -188 -188
-149 -169 -188 -220 —266 —201 1221 —240 -272 -318
24 30 -152 -160 -160 -160 -160 -210 -218 -218 -218 -218
-173 -193 -212 —244 -290 231 -251 -270 -302 -348
30 40 -191 -200 -200 -200 -200 <265 -274 —274 -274 -274
-216 -239 -262 -300 -360 -290 -313 -336 -374 -434
40 50 -233 -242 -242 -242 —242 -316 -325 -325 -325 -325
—258 -281 -304 -342 <402 -341 -364 -387 -425 -485
50 65 -289 -300 -300 -300 ~300 -394 -405 -405 -405 -405
-319 -346 -374 -420 -490 -424 -451 -479 -525 -595
65 80 -349 -360 -360 -360 -360 -469 -480 -480 -480 -480
-379 -406 -434 480 -550 -499 -526 -554 -600 -670
80 100 -432 -445 -445 —445 —-445 -572 -585 -585 -585 -585
—-467 -499 -532 -585 -665 -607 -639 -672 -725 -805
h00 120 -512 -525 -525 -525 -525 -677 -690 -690 -690 -690
-547 -579 -612 -665 —745 -712 744 =777 -830 -910
20 140 -605 -620 -620 -620 -620 -785 -800 -800 -800 -800
—645 -683 -720 -780 -870 -825 -863 -900 -960 -1050
h40 160 -685 =700 -700 -700 -700 -885 -900 -900 -900 -900
-725 -763 -800 -860 -950 -925 -963 -1 000 -106 -1150
160 180 —765 -780 -780 -780 -780 -985 —-1000 -1 000 -100 —-1000
-805 -843 -880 -940 -1030 -1025 -1063 -1100 -1160 -1250
80 200 2863 -880 -880 -880 -880 -1133 -1150 -1150 -1 15 -1150
~909 -952 -995 -1065 -1170 -1179 -1222 —-1265 -133 —-1440
b00 905 -943 -960 -960 -960 -960 -1233 -1250 -1250 —1 25| -1250
-989 -1032 -1075 -1145 -1250 -1279 -1322 -1365 -143 -1540
bo5 250 -1033 -1050 -1050 -1050 -1 050 -1333 -1350 —-1350 —1 35 -1350
-1079 -1122 -1165 -1235 —-1340 -1379 -1422 —-1465 -153 -1640
250 280 |1 100 =1200 =1200 =1200 =1200 =1530 =1550 =1550 =155 -1 550
-1232 -1281 -1330 -1410 -1520 —-1582 -1631 -1680 -1760 -1870
280 315 -1280 -1300 -1300 -1300 —-1300 -1680 -1700 -1700 -1700 -1700
-1332 -1381 —-1430 -1510 -1620 -1732 -1781 -1830 -1910 -2 020
315 355 —-1479 -1500 -1500 -1500 —-1500 -1879 —-1900 —-1900 —-1900 -1900
-1536 -1589 -1640 -1730 —-1860 -1936 -1989 -2 040 -2130 -2 260
355 400 -1629 -1650 -1650 -1650 —-1650 -2079 -2100 -2100 -2100 -2100
—-1686 -1739 -1790 -1880 -2010 -2 136 -2189 -2 240 -2 330 -2 460
400 450 -1827 -1850 -1850 -1850 —-1850 -2377 -2 400 -2 400 -2 400 -2 400
—-1890 —-1947 -2 005 -2100 -2 250 -2 440 -2 497 -2 555 -2 650 -2 800
450 500 -2077 -2100 -2100 -2100 -2100 -2577 -2 600 -2 600 -2 600 -2 600
-2 140 -2197 -2 255 -2 350 -2 500 -2 640 -2 697 -2755 -2 850 -3 000
a Fundamental deviations ZB and ZC are not provided for nominal sizes greater than 500 mm.
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ISO 286-2:2010(E)

Table 17 — Limit deviations for shafts (fundamental deviations a, b and c)?
Upper limit deviation = es
Lower limit deviation = ei

Deviations in micrometres

Nominal size
aP b° c
mm
Up to
Above and 9 10 1 12 13 8 9 10 1 12 13 8 9 10 1 12
including

. ab -270 |-270 |-270 [-270 (-270 |-140 |-140 |-140 |[-140 |-140 |-140 |-60 -60 -60 -60 -60

—£I0 =0 IU =oVVU e YA =41TU — 104 =109 =1T0OU =2UU =£9U —=£0U k] =0J =1TUU = 12U *1 50

3 5 -270 |-270 |-270 [-270 (-270 |-140 |-140 |-140 |[-140 |-140 |-140 [|-70 -70 -70 -70 70

-300 |-318 |-345 |[-390 (-450 |-158 |-170 |-188 [-215 |-260 |-320 |-88 -100 |-118 _|<145 [-190

6 1o -280 |-280 |-280 ([-280 (-280 |]-150 |-150 |-150 [-150 |-150 |-150 [|-80 -80 -80 =80 80

-316 |-338 |-370 |[-430 [-500 |}-172 |-186 |-208 ([-240 |-300 |-370 [-102 ([-116 }=138” |-170 |[-230

10 1Is -290 |-290 |-290 ([-290 (-290 |}-150 |-150 |-150 [-150 |-150 |-150 [|-95 -95 ~95 -95 95

-333 |-360 |-400 |[-470 |[-560 |-177 |-193 |-220 (-260 |-330 |-420 [-122 ([-138/|-165 |-205 |-275

18 30 -300 |-300 |-300 ([-300 (-300 |}-160 |-160 |-160 (-160 |-160 |-160 [-11Q"_~=110 |[|-110 |-110 [-110

-352 |-384 |-430 [-510 |-630 |-193 |[-212 |-244 |[-290 |-370 |-490 |-148+-162 |-194 (-240 |-320

30 4o -310 |-310 |-310 [-310 |-310 [|-170 |-170 |-170 [-170 |-170 |-170 }=120 |[-120 |-120 (-120 |-120

-372 |-410 |-470 |[-560 [-700 |-209 |-232 |-270 (-330 |-420 |-5607 |-159 [-182 |-220 |-280 |[-370

40 50 -320 |-320 |-320 |[-320 (-320 |}-180 |-180 |-180 (-180 |-180 (|~180 [-130 (-130 |[|-130 |-130 |[+-130

-382 |-420 |-480 [-570 [-710 |-219 |-242 |-280 (-340 |-430, |~570 [-169 [-192 |-230 |-290 |-380

50 &5 -340 |-340 |-340 ([-340 |-340 |-190 [-190 |-190 [-190 [<190 |-190 |-140 |[-140 |-140 (-140 |-140

-414 |-460 |-530 |[-640 [-800 |-236 |-264 |-310 ([-380(7-490 |-650 |[|-186 [-214 |-260 |-330 [440

65 80 -360 |-360 |-360 |[-360 [-360 |-200 |-200 |-200 (-200 |-200 |-200 [-150 ([-150 |-150 |-150 |-150

-434 |-480 |-550 |[-660 [-820 |-246 |-274 |-320 .4=390 |-500 |-660 [-196 [-224 |-270 |-340 |[-450

80 100 -380 |-380 |-380 ([-380 [-380 |}-220 |-220 |-220." (-220 |-220 |-220 [-170 ([-170 |-170 |-170 |-170

-467 |-520 |-600 ([-730 |-920 |-274 |-307 {-360 ([-440 |-570 |-760 |-224 |-257 |-310 (-390 |-520

100 120 -410 |-410 |-410 |[-410 |[-410 |-240 |-240 "|-240 (-240 |-240 |-240 |[|-180 (-180 |[|-180 |-180 |[-180

—-497 |-550 |-630 [-760 [-950 |-294 .|£327 |-380 ([-460 |-590 |-780 [|-234 (-267 |-320 |-400 |-530

120 140 -460 |-460 |-460 |[-460 |-460 |-260 )(-260 |-260 |[-260 |-260 |-260 |]-200 [-200 |-200 (-200 |-200

-560 |-620 |-710 |[-860 [-1090]-323 |-360 |-420 (-510 |-660 |-890 [-263 ([-300 |-360 |-450 [-600

140 160 -520 |-520 |-520 [-520 [-520\’}-280 |-280 |-280 (-280 |-280 |-280 [-210 (-210 |[|-210 |-210 [F210

-620 |-680 |-770 [-920 [|-=N150]-343 |-380 |-440 (-530 |-680 |-910 [-273 [-310 |-370 |-460 |[-610

160 180 -580 |-580 |-580 [-580~, [-580 |}-310 |-310 |-310 (-310 |-310 |-310 [-230 (-230 |-230 |-230 |[230

-680 |-740 |-830 [-980./|-1210|-373 |-410 |-470 |[-560 |-710 |-940 |]-293 |[-330 |-390 (-480 |-630

180 200 -660 |-660 |-660 _~{—-660 [-660 |]|-340 |-340 |-340 ([-340 |-340 |-340 [-240 (-240 |-240 |-240 [240

-775 |-845 |-950,+1-1120 (-1380 |-412 |-455 |-525 [-630 |-800 |-1060[-312 ([-355 |-425 |-530 [}-700

200 295 -740 |-740._1<740 |-740 |[-740 |]|-380 |-380 |-380 (-380 |-380 |-380 [|-260 (-260 |-260 |-260 |-260

—-855 |-925\|-1030 [-1200 [-1460 |-452 |-495 |-565 [-670 |-840 |-1100[-332 |([-375 |-445 |-550 [-720

225 250 -820 «=820 |-820 ([-820 |-820 |-420 |-420 |-420 |[-420 |-420 |-420 |-280 [-280 |-280 (-280 |-280

—935\ =1 005 |-1 110 |-1 280 [-1540 |-492 |-535 |-605 ([-710 |-880 |-1140]-352 ([-395 |-465 |-570 |-740

250 280 =920 |-920 |-920 |[-920 ([-920 |-480 |-480 |-480 (-480 |-480 |-480 [-300 (-300 |-300 |-300 [-300

1.050 1130 1.240 1440 1730 5641 610 890 800 1.000 1.290 381 430 510 620 820

280 315 —1050 |-1 050 |-1 050 [-1 050 [-1050 |-540 |-540 |-540 (-540 |-540 |-540 [-330 ([-330 |-330 |-330 [|-330

-1180 |-1260 |-1 370 |-1570 [-1860 |-621 |-670 |-750 ([-860 |-1060 |-1350|-411 ([-460 |-540 |-650 |-850

315 355 —1200 |-1200 |-1200 |-1 200 (-1 200 }-600 |-600 |-600 (-600 |-600 |-600 [-360 (-360 |-360 |-360 |-360

—1340 |-1430 |-1560 |-1770 [-2090 |-689 |-740 |-830 ([-960 |-1170 |-1490[-449 ([-500 |[|-590 |-720 |-930

355 400 -1350 |-1 350 |-1 350 |-1 350 [-1350 |-680 |-680 |-680 (-680 |-680 |-680 [-400 (-400 |-400 |-400 |-400

—1490 |-1580 |-1710 [-1920 [-2240 }-769 |-820 |-910 ([-1040 |-1250 |-1570 |-489 ([-540 |-630 |-760 |-970

400 450 -1 500 |-1 500 |-1500 |-1500 [-1500}-760 |-760 |-760 |[-760 |-760 |-760 [|-440 (-440 |-440 |-440 |-440
-1655 |-1750 |-1900 [-2 130 (-2470|-857 |-915 |-1010 (-1160 |-1390 |-1730 |-537 [-595 |-690 |-840 [-1070

450 500 —1650 |-1650 |-1650 |[-1650 [-1650|]-840 |-840 |-840 (-840 |-840 |-840 [|-480 (-480 |-480 |-480 [|-480
—1 805 |-1 900 |-2 050 |-2 280 (-2 620 |-937 |-995 |-1090 (-1240 |-1470 |-1810 |-577 [-635 |-730 |-880 [-1110

Fundamental deviations a, b and c are not provided for nominal sizes greater than 500 mm.
Fundamental deviations a and b shall not be used for any standard tolerance grades in nominal sizes less than or equal to 1 mm.
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ISO 286-2:2010(E)

Table 18 — Limit deviations for shafts (fundamental deviations cd and d)

Upper limit deviation = es
Lower limit deviation = ei

Deviations in micrometres

Nominal size
cd? d
mm
Up to
Above | and 5 6 7 8 9 10 5 6 7 8 9 10 1 12 13
including
3 24 24 24 24 24 24 20 20 20 20 20 20 20 _20 _20
T -38 -40 —44 —48 -59 -74 -24 -26 -30 -34 -45 -60 -80 -120 -160
5 6 -46 -46 -46 -46 -46 -46 -30 -30 -30 -30 -30 -30 =30 -30 -30
-51 -54 -58 —64 -76 -94 -35 -38 —42 —48 -60 -78 =105 -150 -210
3 10l 58 |56 |-56 |[-56 |-56 56 | -40 |[-40 |-40 |-40 |40 —40 -40 40 | -40
-62 -65 =71 -78 -92 -114 -46 -49 -55 -62 -76 £98 -130 -190 -260
10 18 -50 -50 -50 -50 -50 -50 -50 -50 -50
-58 -61 -68 77 -93 -120 -160 -230 -320
1B 30 -65 -65 -65 -65 ~65 -65 -65 -65 -65
-74 -78 -86 -98 -117 -149 -195 =275 -395
3D 50 -80 -80 -80 -80 -80 -80 -80 -80 -80
-91 -96 -105 -119 -142 -180 -240 -330 —470
50 80 -100 -100 -100 -100 -100 -100 -100 -100 -100
-113 -119 =130 -146 -174 -220 -290 -400 -560
sh 120 -120 120 -120 -120 -120 -120 -120 -120 -120
-135, <142 -155 -174 -207 -260 -340 —470 -660
12b 180 -145 -145 -145 -145 -145 -145 -145 -145 -145
~163 -170 -185 -208 -245 -305 -395 -545 =775
18h 250 -170 -170 -170 -170 -170 -170 -170 -170 -170
-190 -199 -216 —242 -285 -355 -460 -630 -890
250 315 -190 -190 -190 -190 -190 -190 -190 -190 -190
-213 -222 —242 =271 -320 -400 -510 -710 -1 000
31 400 -210 -210 -210 -210 -210 -210 -210 -210 -210
-235 —246 -267 -299 -350 —440 -570 -780 -1100
400 500 -230 -230 -230 -230 -230 -230 -230 -230 -230
-257 =270 -293 -327 -385 -480 -630 -860 -1200
-260 -260 -260 -260 -260
50p 630 -330 -370 -435 -540 -700
-290 -290 -290 -290 -290
63p 800 -370 -415 —490 -610 -790
-320 -320 -320 -320 -320
80p| 1000 -410 -460 -550 -680 -880
-350 -350 -350 -350 -350
100p -4 250 —455 -515 -610 —770 -1 010
-390 -390 -390 -390 -390
1250| 1600 -515 -585 -700 -890 -1170
-430 -430 -430 -430 -430
1600] 2000 -580 -660 -800 —-1030 | -1 350
—480 —480 —480 -480 -480
2000 2500 -655 -760 -920 -1180 [ —1 580
-520 -520 -520 -520 -520
2500 3150 -730 -850 -1060 | —1 380 | —1 870

a

deviation in other nominal sizes are required, they may be calculated in accordance with ISO 286-1.

The intermediate fundamental deviation cd is provided primarily for fine mechanisms and horology. If tolerance classes involving this fundamental
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ISO 286-2:2010(E)

Table 19 — Limit deviations for shafts (fundamental deviations e and ef)
Upper limit deviation = es
Lower limit deviation = ei

Deviations in micrometres

Nominal size
e ef?
mm
Up to
Above and 5 6 7 8 9 10 3 4 5 6 7 8 9 10
including
3 14 14 14 14 14 14 10 10 10 10 10 10 10 10
- -18 -20 -24 -28 -39 -54 -12 -13 -14 -16 -20 -24 -35 -50
3 | 20 -20 -20 -20 -20 -20 -14 —14 —14 —14 —14 -14 a2 14
-25 -28 -32 -38 -50 —68 -16,5 -18 -19 -22 -26 -32 —44 -62
6 1P -25 -25 -25 -25 -25 -25 -18 -18 -18 -18 -18 -18 -18 -18
-31 -34 -40 —47 -61 -83 -20,5 -22 -24 =27 -33 -40 -54 -76
-32 -32 -32 -32 -32 -32
10 8 -40 —43 -50 -59 -75 -102
-40 -40 -40 -40 -40 -40
18 3p -49 -53 —61 -73 -92 -124
-50 -50 -50 -50 -50 -50
30 5P -61 —66 -75 -89 -112 -150
-60 —-60 -60 —-60 -60 —-60
50 80 -73 -79 -90 -106 -134 -180
-72 -72 -72 -72 -72 -72
80 12 -87 -94 -107 -126 -159 -212
-85 -85 -85 -85 -85 -85
120 180 -103 -110 -125 -148 -185 —245
-100 -100 -100 -100 -100 -100
180 250 -120 -129 -146 -172 -215 -285
-110 -110 -110 -110 -110 —110
250 316 -133 -142 -162 -191 -240 =320
-125 -125 -125 -125 -125 -125
315 400 -150 -161 -182 -214 =265 -355
-135 -135 -135 -135 -135 -135
400 500 -162 -175 -198 —232 -290 -385
145 | -145\~ 145 | 145 | -145
500 630 -189 =215 -255 -320 —425
-160 ~160 -160 -160 -160
630 80D -210 -240 —285 -360 —480
=470 -170 -170 -170 -170
800 1000 -226 -260 -310 -400 -530
-195 -195 -195 -195 -195
1000 1250 —261 -300 —360 —455 —615
-220 -220 -220 -220 -220
1250 1600 —298 -345 -415 -530 -720
240 | 240 | -240 | -240 | -240
1600 2000 -332 -390 —470 -610 -840
-260 -260 -260 -260 -260
2000 2500 -370 —435 -540 —-700 -960
-290 -290 -290 -290 -290
2500 3150 —425 -500 -620 -830 -1150

a The intermediate fundamental deviation ef is provided primarily for fine mechanisms and horology. If tolerance classes involving this fundamental

deviation in other nominal sizes are required, they may be calculated in accordance with ISO 286-1.
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Table 20 — Limit deviations for shafts (fundamental deviations f and fg)
Upper limit deviation = es
Lower limit deviation = ei

Deviations in micrometres

Nominal size

fg®
mm
Up to
Above and 3 4 5 6 7 8 9 10 3 4 5 6 7 8 9 10
including
5 & & 6 & & 6 6 6 il 4 4 il il il _4 _4
T -8 -9 -10 -12 -16 -20 -31 -46 -6 -7 -8 -10 -14 <18 -29 —44
3 6 -10 -10 -10 -10 -10 -10 -10 -10 -6 -6 -6 -6 -6 -6 -6 -6
-12,5 | -14 -15 -18 -22 -28 -40 -58 -85 | -10 -11 -14 -18 —24 -36 -54
6 10 -13 -13 -13 -13 -13 -13 -13 -13 -8 -8 -8 -8 -8 -8 -8 -8
-15,5 | -17 -19 -22 -28 -35 -49 -71 -10,5 | -12 -14 17 -23 -30 —44 -66
1o 18 -16 -16 -16 -16 -16 -16 -16 -16
-19 -21 -24 -27 -34 -43 -59 -86
18 30 -20 -20 -20 -20 -20 -20 -20 -20
—24 —26 -29 -33 -41 -53 72 -104
10 50 -25 -25 -25 -25 -25 -25 -25 -25
b -29 -32 -36 -41 -50 -64 -87 -125
40 80 -30 -30 -30 -30 -30 -30
) -38 -43 -49 -60 -76 -104
-36 -36 -36 -36 -36 -36
g0 120 -46 -51 -58 -71 -90 -123
1 —43 -43 -43 -43 -43 -43
120 180 -55 -61 —68 -83 -106 |[.£143
-50 -50 -50 -50 -50 -50
140 250 —64 -70 -79 -96 122" | -165
-56 -56 -56 -56, —-56 -56
g
230 315 -72 -79 -88 ~108" | -137 | -186
—62 -62 —62 —62 -62 -62
315 400 -80 -87 ~98 -119 | -151 | -202
-68 —-68 =68 -68 —-68 —-68
490 500 -88 -95 -108 | -131 | -165 | —223
-76 -76 -76 -76
540 630 -120 | -146 | -186 | —251
E -80 -80 -80 -80
630 800 -130 | -160 | —205 | —280
-86 -86 -86 -86
840 10%¢ -142 | -176 | -226 | -316
-98 -98 -98 -98
10qo 1250 -164 | -203 | —263 | —358
-110 | -110 | -110 | -110
1250 1600 -188 | -235 | -305 | —420
-120 | -120 | -120 | -120
1600 2000 -212 | -270 | =350 | —490
-130 | -130 | -130 | -130
2000 2500 -240 | -305 | -410 | -570
-145 | -145 | -145 | 145
2500 3150 -280 | -355 | -475 | -685

a

The intermediate fundamental deviation fg is provided primarily for fine mechanisms and horology. If tolerance classes involving this fundamental
deviation in other nominal sizes are required, they may be calculated in accordance with ISO 286-1.
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Table 21 — Limit deviations for shafts (fundamental deviation g)

Upper limit deviation = es

Lower limit deviation = ei

Deviations in micrometres

Nominal size

mm
Up to
Above and 3 4 5 6 7 8 9 10
including
=2 =2 -2 -2 -2 =2 =2 -2
- |4 5 -6 -8 12 |6 |27 | -42
3 ol 4 4 4 4 4 4 4 4
65 |-8 -9 12 |-16 |22 |34 |-52
6 10l -5 5 5 5 5 5 5 5
75 | -9 11 4 |20 |27 | -a1 63
-6 -6 -6 -6 -6 -6 -6 -6
10 ] 11| 14 7 |24 |33 |49 |78
7 7 -7 -7 -7 7 7 =
18 301 14 13 | -16 20 |-28 |-40 |[-59% [-o1
-9 -9 -9 -9 -9 -9 o -9
30 501 43 |16 |20 25 | -34 | -48 {7 -109
10 | -10 10 | -0 | <0
50 80 18 | -23 29 | -40 |mB
2 |12 2 |12 -2
80 120 22 | -27 34 |4 | 66
14 | 14 4 s | 21a
120 180 26 | -32 390,154 | -77
15 |15 5 |15 | -1s
180 250 29 | -35 Jas | -e1 | -87
7 |- a7 | a7 | a7
250 315 33 AN40 49 | -e9 |-98
_18° |18 18 | -18 | -18
315 400 36, | -43 54 |75 | -107
Lo0 | -20 20 |-20 |-20
400 500 40 | -47 60 |-83 |-117
2 |2 |22
500 548 66 |-92 |-132
24 |24 |-24
63¢ 800 74 | -104 | -149
26 |-26 |-26
800 1000 82 | -116 | -166
28 |-28 |-28
1000( 1250 94 | -133 | -193
30 |-30 |-30
1250 1600 ~108 | -155 | -225
32 |32 | -32
1600 2000 124 | -182 | -262
34 |34 |-34
2000] 2500 144 | 200 |-314
38 |-38 |-38
25001 3150 173 | 248 | -368
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Table 22 — Limit deviations for shafts (fundamental deviation h)
Upper limit deviation = es
Lower limit deviation = ei

Nominal size h
mm 123 a|s|e|7|8|o]t0]|1]|12]|13][1|15]16]|17]1s
Up to Deviations
Above| and
including um mm
_ 3a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-0,8 | 1,2 -2 3 -4 -6 |[-10 |-14 |-25 |[-40 |[-60 -0,1 -0,14 |-0,25 (-04 |[-0,6
3 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-1 -1,5 -25 | -4 -5 -8 [-12 |-18 |-30 [-48 [-75 -0,12 |-0,18 |-0,3 |-0,48,|<0){5 [-1,2 |-1,8
6 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-1 -1,5 25| 4 -6 -9 |15 |-22 |-36 [-58 [-90 -0,15 |-0,22 |-0,36,..{-0,58 (-0, -1,5 |-2,2
10 18 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0 0 0 0
-1,2 | -2 -3 -5 -8 |-11 -18 |-27 |43 |[-70 [-110 |-0,18 |-0,27 |=0:43 [-0,7 (-1, -1,8 |-2,7
18 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-151-25 -4 -6 -9 |-13 [-21 -33 |-52 |-84 |-130 |-0,21 40,33 |-0,52 [-0,84 (-1, -2,1 1-3,3
30 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-151-25 -4 -7 |-11 |-16 |-25 |-39 |[-62 |-100 |-160 |-0{25* |-0,39 |-0,62 |-1 -1, -2,5 |-3,9
50 80 0 0 0 0 0 0 0 0 0 0 (0] 0 0 0 0 0 0 0
-2 -3 -5 -8 |-13 [-19 |-30 |46 |[-74 |-120 |-190./]-0,3 -0,46 [-0,74 (-1,2 [-1, -3 -4,6
80 120 0 0 0 0 0 0 0 0 0 0] 0 0 0 0 0 0 0 0
-25 | -4 -6 -10 |[-15 |-22 |-35 |[-54 |-87 |-940r|-220 |-0,35 [-0,54 [(-0,87 |[-1,4 |-2, -3,5 |-54
120 180 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-35|-5 -8 -12 |[-18 |-25 |-40 |-63 [-10Q0. |-160 |-250 |-0,4 -0,63 |-1 -1,6 (-2, -4 -6,3
180 250 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
45 | -7 -10 -14 |[-20 |-29 (|46 |[-72%~|-115 |-185 |-290 |-0,46 |[-0,72 [-1,15 |[-1,85 |-2, 46 |-7,2
250 315 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-6 -8 -12 -16 [-23 |-32 [-52'[-81 -130 |-210 |-320 |-0,52 (-0,81 [-1,3 |-2,1 -3, -52 |-8,1
315 400 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-7 -9 -13 -18 [-25 |36y |-57 (-89 |-140 |-230 |-360 |-0,57 [-0,89 [-14 [-2,3 |-3, -5,7 |1-8,9
400 500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-8 -10 -15 -20 _|{=2#» |40 [|-63 |[-97 |-155 |-250 |-400 |-0,63 [-0,97 [-1,55 |-2,6 |4 -6,3 |-9,7
500 630 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-9 -1 -16 =22 |[-32 |44 |-70 [-110 |-175 |-280 |-440 |-0,7 -1,1 -1,75 | 2,8 | 44 | -7 -1
630 800 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-10 -13 =18 -25 |[-36 |-50 [-80 [-125 |-200 |-320 |-500 |-0,8 -1,25 |-2 -32 | -5 -8 -12,5
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
800§ 1000 -11 -15 =21 -28 |40 |-56 [-90 [-140 |-230 |-360 |-560 |-0,9 -14 [-2,3 -36 | -5 |9 -14
1000l 1250 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
=13 -18 -24 -33 [-47 |-66 [|-105 [-165 |-260 |-420 |-660 |-1,05 ([-1,65 [-2,6 -42 | -6 [-10,5 |-16,5
1 250 1 600 12 ')c')i ')2 ’)g Eg 72 1')2 102 ’212 :ng 733 ?”)E 9,01—'\ 2’1 g 8 _1%,5 _1%’5
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1600| 2000 -18 -25 -35 -46 [-65 |-92 [-150 [-230 |-370 |-600 |-920 |-1,5 -2,3 |37 -6 -9,2 [-15 -23
0 0 0 0 0 0 0 0 0 0 0] 0 0 0 0 0 0 0
2000 2500 -22 -30 -41 -55 [-78 |-110 |-175 [-280 |-440 |-700 |-1100|-1,75 (-2,8 |44 -7 -11 -17,5 |-28
0 0 0 0 0 0 0 0 0 0 0] 0 0 0 0 0 0 0
2500( 3150 -26 -36 -50 -68 [-96 |-135 |-210 [-330 |-540 |-860 |-1350|-2,1 -3,3 |-54 -8,6 |-13,5 [-21 -33

a Tolerance grades IT14 to IT16 (incl.) shall not be used for nominal sizes less than or equal to 1 mm.
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Table 23 — Limit deviations for shafts (fundamental deviation js)?
Upper limit deviation = es
Lower limit deviation = ei

Nominal size js
mm 1 |2 | 3 |4|5|6|7|8|9|10|11| 12 |13|14b|15b|16b|17|18
Up to Deviations
Above| and
including um mm

— 3b|+04 | 0,6 |1 +1,6 [+2 +3 +5 +7 +12,5 [+20 (30 (40,05 |+0,07 |£0,125(+0,2 [+0,3

3 6|05 | +0.75] +1.25 |42 125 [+4 6 +9 +15 |+24 |[+37.5 [+006 |+0.09 ]+0.15 |+0.24 |4+0.375(+0.6 [+0,9
6 10|p0,5 | +0,75| £1,25 |+2 +3 +4,5 (+7,5 [+11 [+18 [+29 (445 [+0,075 |£0,11 |£0,18 [+0,29 (+0,45 (40,75 [+1,1
10 18|H0,6 | 1 1,5 (2,5 |4 55 [+9 +13,5 (+21,5 [+35 [+55 [+0,09 |£0,135|%0,215(£0,35 [+0,55)+0,9 [+1,35
18 30 |p0,75 | +1,25| 2 +3 +4,5 [+6,5 (+10,5 [+16,5 [+26 [+42 |+65 |+0,105 |+0,165(+0,26 (+0,42 [+0,65 |+1,05 [+1,65
30 50 |p0,75 | £1,25| +2 +3,6 [£5,5 (48 +12,5 [£19,6 [£31 |£60 [+80 (0,125 |+0,195|%0,31 |£0/8~(+0,8 ([+1,25 [[+1,95

50 80 |1 +1,56 [+2,56 |+4 +6,5 [+9,6 ([+15 [+23 ([+37 [+60 ([+95 |+0,15 |#0,23 |+0,377|+0,6 (+0,95 |+1,5 [[+2,3

80 120 |p1,25 | £2 +3 +5 +7,5 [+11  [+17,5 [+27 [+43,5 [+70 [+110 |+0,175 |£0,27 |+0:435(+0,7 (+1,1 |+1,75 |[[+2,7

120 180|175 2,5 | +4 +6 +9 +12,5 (+20 [+31,5 [+50 ([+80 ([+125 |+0,2 +0,315)(x0,5 |+0,8 |+1,25 [£2 +3,15

180 250|225 | +3,5 [ +5 +7 +10 |+14,5 |£23 |£36 |+57,5 |£92,5 |£145 |£0,23/7[%0;36 (+0,575|+0,925|+1,45 |+2,3 [+3,6

250 315]k3 +4 +6 +8 +11,5|£16 [+26 [+40,5 [+65 |+105 |+160 [+0,26, |+0,405|+0,65 [£1,05 [+1,6 |+2,6 [+4,05

315 40035 |45 |65 [+9 +12,5 |#18  |£28,56 |+44,56 |£70 |£115 |£180%|£0,285 (+0,445(+0,7 |+1,15 |£1,8 [£2,85 [|+4,45

400 500 | -4 +5 7,5 |£10 (+13,5|+20 [+31,5 |£48,5 |£77,5 |£125 {+200 (+0,315 |+0,485|+0,775|+1,25 |+2 +3,15 [|+4,85

500 63045 | £55 | +8 +11 |£16 |+22 |+35 |55 |487,5 |#140 |+220 |+0,35 (+0,55 (+0,875|+1,4 |+2,2 |+£3,5 [+5)5

630 800 |5 6,5 | 9 +12,5|+18 |+25 |#40 |+62,5 |£400 |+160 |+250 |+0,4 +0,625 |+1 +1,6 [+2,56 (+4 +6,25

800| 1000|k5.5 | +7,5 | +10,5 [+14 ([+20 ([+28 ([+45 |+70.[|+115 |+180 (+280 |[+0,45 |+0,7 |[+1,15 [+1,8 [+2,8 |45 [+7

1000( 1250]E6,5 |+9 +12  [+16,5 [+23,5 [+33 |+52,67|482,5 |£+130 [+210 [+330 |+0,525 |+0,825(+1,3 [+2,1 |+3,3 |+5,25 [|+8,25

1250 1600])k7,5 |+10,5|+14,5 [+19,5(+27,5|+39 [+62,5 |+97,5 |+155 [+250 |+390 (+0,625 |+0,975(+1,55 |+2,5 |+3,9 (46,25 [|+9,75

1600( 2000}k9 +12,5| £17,5 |#23  [£32,5 [+46\ |75 [+115 [+185 |+300 (+460 (+0,75 |+1,15 |+1,85 |+3 +46 [+7,5 [+11,5

2000( 2500 |11 +15 | £20,5 |£27,5 [+39 \£55 (+87,5 [+140 (+220 (+350 (+550 (+0,875 |+1,4 |+2,2 [£3,5 (455 [+8,75 [+14

2500 3150]p13 +18 |25 [+34 (|487 |£67,5 (105 [+165 [+270 |+430 |+675 (+1,05 |+1,65 |+2,7 [+43 [+6,75 |+10,5 (16,5

+0,23

a In order to gvoid repetition of equal-values, the table lists the values as “+x”; this is to be interpreted as es = +x and ei = —x, e.g. Z5’53 mm.

Tolerance gfades IT14 to IT16%inctk.) shall not be used for nominal sizes less than or equal to 1 mm.
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Table 24 — Limit deviations for shafts (fundamental deviations j and k)

Upper limit deviation = es
Lower limit deviation = ei

Deviations in

micrometres

Nominal size

k
mm
Up to
Above and 52 6 72 8 3 4 5 6 7 8 9 10 11 12 13
including
3 +2 4 +6. e ko) 3. 4 +6 +10. 14 25, +40. +6. +100 +140
- - -2 -4 -6 0 0 0 0 0 0 0 0 0 0 0
3 6 +3 +6 +8 +2,5 +5 +6 +9 +13 +18 +30 +48 +75/( +120 | +190
-2 -2 -4 0 +1 +1 +1 +1 0 0 0 0 0 0
6 10 +4 +7 +10 +2,5 +5 +7 +10 +16 +22 +36 +58 +90]| +150 [ +220
-2 -2 -5 0 +1 +1 +1 +1 0 0 0 0 0 0
10 18 +5 +8 +12 +3 +6 +9 +12 +19 +27 +43 +70 +110]| +180 | +270
-3 -3 -6 0 +1 +1 +1 +1 0 0 0 0 0 0
18 30 +5 +9 +13 +4 +8 +11 +15 +23 +33 +52 +84 +130| [ +210 | +330
-4 -4 -8 0 +2 +2 +2 +2 0 0 0 0 0 0
30 50 +6 +11 +15 +4 +9 +13 +18 27 +39 +62 | +100 +160] | +250 | +390
-5 -5 -10 0 +2 +2 +2 +2 0 0 0 0 0 0
50 80 +6 +12 +18 +10 +15 +24 +32 +46 +74 | +120 +190| [ +300 | +460
-7 -7 -12 +2 +2 +2 +2 0 0 0 0 0 0
30 120 +6 +13 +20 +13 +18 +25 +38 +54 +87 | +140 +2201 [ +350 | +540
-9 -9 -15 +3 +3 +3 +3 0 0 0 0 0 0
10 180 +7 +14 +22 +15 +21 +28 +43 +63 | +100 | +160 +250{| +400 | +630
-11 -11 -18 +3 +3 +3 +3 0 0 0 0 0 0
1s0 250 +7 +16 +25 +18 +24 +33 +50 +72 | +115 | +185 +290 [ +460 | +720
-13 -13 -21 +4 +4 +4 +4 0 0 0 0 0 0
p +7 +20 +27 +36 +56 +81 | +130 | +210 +320]| +520 | +810
P 3151 Ly | %16 | %26 I VI VR 0 0 0 0 0 0
P +7 +29 +22 +29 +40 +61 +89 | +140 | +230 +360] | +570 | +890
q15 400| Tio | +18 | g a | wa | w4 | 0 0 0 0 0 0
+7 +31 +25 +32 +45 +68 +97 | +155 | +250 +400{ | +630 | +970
400 500 -20 20 32 +5 +5 +5 +5 0 0 0 0 0 0
A +44 +70 [ +110 | +175 | +280 +440| | +700 |+1 100
00 630 0 0 0 0 0 0 0 0
+50 +80 | +125 | +200 | +320 +500{ | +800 |+1 250
g30 800 0 0 0 0 0 0 0 0
+56 +90 | +140 | +230 | +360 +560| | +900 |+1400
g00 Wl 0 0 0 0 0 0 0 0
+66 | +105 | +165 | +260 | +420 +660| |+1 050 |+1 650
1 dJoo 1250 0 0 0 0 0 0 0 0
+78 | +125 | +195 | +310 | +500 +780 |+1 250 |+1 950
1250 1600 0 0 0 0 0 0 0 0
+92 | +150 | +230 | +370 | +600 +920 |+1 500 |+2 300
1600 2000 0 0 0 0 0 0 0 0
+110 | +175 | +280 | +440 | +700 |+1100 |+1750 [+2 800
2 000 2 500 0 0 0 0 0 0 0 0
+135 | +210 | +330 | +540 | +860 |+1350 |+2 100 [+3 300
2500 3150 0 0 0 0 0 0 0 0
a Where values for j5, j6 and j7 are shown as “tx”, they are identical with the tolerance class js5, js6 or js7 for that nominal size range.
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Table 25 — Limit deviations for shafts (fundamental deviations m and n)
Upper limit deviation = es
Lower limit deviation = ei

Deviations in micrometres

Nominal size
m n
mm
Up to
Above and 3 4 5 6 7 8 9 3 4 5 6 7 8 9
including
4 +5 +6. e 12 +16. 27 +6 w4 e +10. 14 +18. ')9
- +2 +2 +2 +2 +2 +2 +2 +4 +4 +4 +4 +4 +4 14
3 $]+6.5 +8 +9 +12 +16 +22 +34 +10,5 [+12 +13 +16 +20 +26 438
+4 +4 +4 +4 +4 +4 +4 +8 +8 +8 +8 +8 +8 48
6 10]1+8,5 +10 +12 +15 +21 +28 +42 +12,5 +14 +16 +19 +25 +32 446
+6 +6 +6 +6 +6 +6 +6 +10 +10 +10 +10 +10 +10 410
10 181+10 +12 +15 +18 +25 +34 +50 +15 +17 +20 +23 +30 +39 455
+7 +7 +7 +7 +7 +7 +7 +12 +12 +12 +12 +12 +12 412
18 30]+12 +14 +17 +21 +29 +41 +60 +19 +21 +24 +28 +36 +48 467
+8 +8 +8 +8 +8 +8 +8 +15 +15 +15 +15 +15 +15 415
30 50| +13 +16 +20 +25 +34 +48 +71 +21 +24 +28 +33 +42 +56 479
+9 +9 +9 +9 +9 +9 +9 +17 +17 +H17 +17 +17 +17 417
50 8 +19 +24 +30 +41 +28 +33 +39 +50
+11 +11 +11 +11 +20 +20 +20 +20
80 12 +23 +28 +35 +48 +33 +38 +45 +58
+13 +13 +13 +13 +23 +23 +23 +23
120 18 +27 +33 +40 +55 +39 +45 152 +67
+15 +15 +15 +15 +27 +27 +27 +27
180 25 +31 +37 +46 +63 145 +51 +60 +77
+17 +17 +17 +17 +31 +31 +31 +31
250 31 +36 +43 +52 +72 +50 +57 +66 +86
+20 +20 +20 +20 +34 +34 +34 +34
315 40 +39 +46 +57 +78 +55 +62 +73 +94
+21 +21 +21 +21 +37 +37 +37 +37
400 50 +43 +50 +63 486 +60 +67 +80 +103
+23 +23 +23 +23 +40 +40 +40 +40
500 63 +70 +96 +88 +114
+26 +26 +44 +44
630 80 +80 +110 +100 +130
+30 +30 +50 +50
800| 100 +90 +124 +112 +146
+34 +34 +56 +56
1000 125 +106 +145 +132 +171
+40 +40 +66 +66
1250 1600 +126 +173 +156 +203
+48 +48 +78 +78
1600 2000 +150 +208 +184 14242
+58 +58 +92 +92
2 000 2 500 +178 +243 +220 +285
+68 +68 +110 +110
2 500 3150 +211 +286 +270 +345
+76 +76 +135 +135
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Table 26 — Limit deviations for shafts (fundamental deviation p)
Upper limit deviation = es
Lower limit deviation = ei

Deviations in micrometres

Nominal size
mm
Up to
Above and 3 4 6 7 8 10
including
+8 +9 +10 +12 +16 +20 +31 +46
- °l+6 6 6 6 6 6 6 6
3 6 +14,5 +16 +17 +20 +24 +30 +42 +60
+12 +12 +12 +12 +12 +12 +12 +12
6 10 +17,5 +19 +21 +24 +30 +37 +51 +73
+15 +15 +15 +15 +15 +15 +15 +15
10 18 +21 +23 +26 +29 +36 +45 +61 +88
+18 +18 +18 +18 +18 +18 +18 +18
18 30 +26 +28 +31 +35 +43 +55 +74 +106
+22 +22 +22 +22 +22 +22 +22 +22
30 50 +30 +33 +37 +42 +51 +65 +88 +126
+26 +26 +26 +26 +26 +26 +26 +26
+40 +45 +51 +62 +78
50 80 +32 +32 +32 +32 +32
+47 +52 +59 +72 +91
80 120 +37 +37 +87 +37 +37
+55 +61 +68 +83 +106
120 180 +43 +43 +43 +43 +43
+64 +70 +79 +96 +122
180 250 +50 +50 +50 +50 +50
+72 +79 +88 +108 +137
250 315 +66 +56 +56 +56 +56
+80 +87 +98 +119 +151
315 400 +62 +62 +62 +62 +62
+88 +95 +108 +131 +165
400 K +68 +68 +68 +68 +68
+122 +148 +188
5Q 630 +78 +78 +78
+138 +168 +213
630 800 +88 +88 +88
+156 +190 +240
800 1000 +100 +100 +100
+186 +225 +285
1000 1250 +120 +120 +120
+218 +265 +335
1250 1600 +140 +140 +140
+262 +320 +400
1600 2000 +170 +170 +170
+305 +370 +475
2000 2500 +195 +195 +195
+375 +450 +570
2500 3150 +240 +240 +240
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Table 27 — Limit deviations for shafts (fundamental deviation r)
Upper limit deviation = es
Lower limit deviation = ei

Deviations in micrometres

Nominal size

mm
Up to
Above and 3 4 5 6 7 8 9 10
including
+12 +13 +14 +16 +20 +24 +35 50
- 9 +10 +10 +10 +10 +10 +10 +10 +10
3 6 +17,5 +19 +20 +23 +27 +33 +45 +63
+15 +15 +15 +15 +15 +15 +15 +15
6 10 +21,5 +23 +25 +28 +34 +41 +55 +77
+19 +19 +19 +19 +19 +19 +19 +19
10 18 +26 +28 +31 +34 +41 +50 +66 +93
+23 +23 +23 +23 +23 +23 +23 +23
18 30 +32 +34 +37 +41 +49 +61 +80 +112
+28 +28 +28 +28 +28 +28 +28 +28
30 50 +38 +41 +45 +50 +59 +73 +96 +134
+34 +34 +34 +34 +34 +34 +34 +34
+49 +54 +60 +71 +87
50 65 +41 +41 +41 +41 41
+51 +56 +62 +73, +89
65 80 +43 +43 +43 143 +43
+61 +66 +73 +86 +105
80 100 +51 +51 +51 +51 +51
+64 +69 +76 +89 +108
100 120 +54 +54 +54 +54 +54
+75 +81 +88 +103 +126
120 140 +63 +63 +63 +63 +63
+77 +83 +90 +105 +128
140 160 +65 +65 +65 +65 +65
+80 +86 +93 +108 +131
160 180 +68 +68 +68 +68 +68
+91 +97 +106 +123 +149
180 200 +77 +77 +77 +77 +77
+94 +100 +109 +126 +152
200 225 +80 +80 +80 +80 +80
+98 +104 +113 +130 +156
X 250 +84 +84 +84 +84 +84
+110 +117 +126 +146 +175
250 280 +94 +94 +94 +94 +94
++t4 +4+24 +436 ++50 +47S
280 315 +98 +98 +98 +98 +98
+126 +133 +144 +165 +197
315 355 +108 +108 +108 +108 +108
+132 +139 +150 +171 +203
355| 400 14 | 4114 | +114 | +11a | 4114
+146 +153 +166 +189 +223
400 450 +126 +126 +126 +126 +126
+152 +159 +172 +195 +229
450 500 +132 +132 +132 +132 +132
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Table 27 (continued)

ISO 286-2:2010(E)

Deviations in micrometres

Nominal size
mm
Up to
Above and 5 (] 7 8 10
including

+194  |+220  |+260
500 560 +150  |+150  |+150
109 1225 1265
560 630 +155  |+155  |+155
1225  |+255  |+300
630 710 175 |+175 | +175
1235  |+265  |+310
710 800 +185  |+185  |+185
1266 |+300  |+350
800| 900 w210 [+210  [+210
1276 |+310  |+360
900| 1000 1220 [+220  |+220
1316 |+355 _<{p+a15
10001 1120 w250 |+250< )[-+250
1326|2365 [+425
1120 1250 +260 , |N260  |+260
13787, |+425  |+495
1250 1400 300" |+300  [+300
V408 |+455  |+525
1400| 1600 +330  [+330  [+330
1462 |+520  |+600
1600 1800 +370  |+370  [+370
+492  |+550  |+630
1800( 2000 +400  |+400  [+400
1550  |+615  |+720
2000| 2240 +440 | +440 | +440
4570 |+635 | +740
2240| 2500 +460 +460 +460
1685  |+760  |+880
2500 |, 2800 +550  |+550 | +550
715 |+790  [+910
2,800 3150 +580  |+580 | +580
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Table 28 — Limit deviations for shafts (fundamental deviation s)

Upper limit deviation = es
Lower limit deviation = ei

Deviations in micrometres

Nominal size

mm
Up to
Above and 3 4 5 6 7 8 9 10
including
+16 17 +18 +20 +24 +28 +39 54
- 9 +14 +14 +14 +14 +14 +14 +14 +14
3 6 +21,5 +23 +24 +27 +31 +37 +49 +67
+19 +19 +19 +19 +19 +19 +19 +19
6 10 +25,5 +27 +29 +32 +38 +45 +59 +81
+23 +23 +23 +23 +23 +23 +23 +23
10 18 +31 +33 +36 +39 +46 +55 +71 +98
+28 +28 +28 +28 +28 +28 +28 +28
18 30 +39 +41 +44 +48 +56 +68 +87 +119
+35 +35 +35 +35 +35 +35 +35 +35
30 50 +47 +50 +54 +59 +68 +82 +105 +143
+43 +43 +43 +43 +43 +43 +43 +43
50 65 +61 +66 +72 +83 +99 +127
+53 +53 +53 +53 +63 +53
65 80 +67 +72 +78 +89 +105 +133
+59 +59 +59 +59 +59 +59
+81 +86 +93 +106 +125 +158
80 100 +71 +71 +71 +71 +71 +71
+89 +94 +101 +114 +133 +166
100 120 +79 +79 +79 +79 +79 +79
+104 +110 +117 +132 +155 +192
120 140 +92 +92 +92 +92 +92 +92
+112 +118 +125 +140 +163 +200
140 160 +100 +100 +100 +100 +100 +100
+120 +126 +133 +148 +171 +208
160 180 +108 +108 +108 +108 +108 +108
+136 +142 +151 +168 +194 +237
180 200 +122 +122 +122 +122 +122 +122
+144 +150 +159 +176 +202 +245
200 225 +130 +130 +130 +130 +130 +130
+154 +160 +169 +186 +212 +255
& 250 +140 +140 +140 +140 +140 +140
+174 +181 +190 +210 +239 +288
250 280 +158 +158 +158 +158 +158 +158
+4+86 +193 +202 +222 +254 +366
280 315 +170 +170 +170 +170 +170 +170
+208 +215 +226 +247 +279 +330
315 355 +190 +190 +190 +190 +190 +190
+226 +233 +244 +265 +297 +348
355 400 +208 +208 +208 +208 +208 +208
+252 +259 +272 +295 +329 +387
400 450 +232 +232 +232 +232 +232 +232
+272 +279 +292 +315 +349 +407
450 500 +252 +252 +252 +252 +252 +252
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Table 28 (continued)

ISO 286-2:2010(E)

Deviations in micrometres

Nominal size
s
mm
Up to
Above and 5 6 7 8 10
including
+324 +350 +390
500 560 +280 +280 +280
254 280 420
260 630 +310 +310 +310
+390 +420 +465
630 710 +340 +340 +340
+430 +460 +505
710 800 +380 +380 +380
+486 +520 +570
800 900 1430 | +430 | +430
+526 +560 +610
900 1000 +470 +470 +470,
+586 +625 +685
1000 1120 +520 +520 +520
+646 +685 +745
1120 1250 +580 +580 +580
+718 +765 +835
1250 1400 1+640 +640 +640
+798 +845 +915
1400 1600 +720 +720 +720
+912 +970 +1 050
1600 1800 +820 +820 +820
+1012 +1 070 +1 150
1800 2000 +920 +920 +920
+1110 +1175 +1 280
2000 2240 +1 000 +1 000 +1 000
+1210 +1275 +1 380
2240 2500 +1 100 +1 100 +1 100
+1 385 +1 460 +1 580
2500 23800 +1 250 +1 250 +1 250
+1535 +1610 +1730
990 3150 +1 400 +1 400 +1 400
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Table 29 — Limit deviations for shafts (fundamental deviations t and u)
Upper limit deviation = es
Lower limit deviation = ei

Deviations in micrometres

Nominal size
t2 u
mm
Up to
Above and 5 6 7 8 5 6 7 8 9
including

_ 3 +22 +24 +28 +32 +43
+18 +18 +18 +18 +18
3 6 +28 +31 +35 +41 +53
+23 +23 +23 +23 +23
6 10 +34 +37 +43 +50 +64
+28 +28 +28 +28 +28
10 18 +41 +44 +51 +60 +76
+33 +33 +33 +33 +33
+50 +54 +62 +74 +93
18 24 +41 +41 +41 +41 +41
24 30 +50 +54 +62 +74 +57 +61 +69 +81 +100
+41 +41 +41 +41 +48 +48 +48 +48 +48
30 40 +59 +64 +73 +87 +71 +76 +85. +99 +122
+48 +48 +48 +48 +60 +60 +60 +60 +60
40 50 +65 +70 +79 +93 +81 +86 +95 +109 +132
+54 +54 +54 +54 +70 +70 +70 +70 +70
50 65 +79 +85 +96 +112 +100 +106 +117 +133 +161
+66 +66 +66 +66 +87% +87 +87 +87 +87
65 80 +88 +94 +105 +121 +115 +121 +132 +148 +176
+75 +75 +75 +75 +102 +102 +102 +102 +102
80 100 +106 +113 +126 +145 +139 +146 +159 +178 +211
+91 +91 +91 +91 +124 +124 +124 +124 +124
100 120 +119 +126 +139 +158 +159 +166 +179 +198 +231
+104 +104 +104 +104 +144 +144 +144 +144 +144
120 140 +140 +147. +162 +185 +188 +195 +210 +233 +270
+122 +122 +122 +122 +170 +170 +170 +170 +170
140 160 +152 +159 +174 +197 +208 +215 +230 +253 +290
+134 +134 +134 +134 +190 +190 +190 +190 +190
160 180 +164 +171 +186 +209 +228 +235 +250 +273 +310
+146 +146 +146 +146 +210 +210 +210 +210 +210
180 200 +186 +195 +212 +238 +256 +265 +282 +308 +351
+166 +166 +166 +166 +236 +236 +236 +236 +236
200 295 +200 +209 +226 +252 +278 +287 +304 +330 +373
+180 +180 +180 +180 +258 +258 +258 +258 +258
+216 +225 +242 +268 +304 +313 +330 +356 +399
225 250 +496. +496- +496. +496. +284 1284 1284 +284 +284
250 280 +241 +250 +270 +299 +338 +347 +367 +396 +445
+218 +218 +218 +218 +315 +315 +315 +315 +315
280 315 +263 +272 +292 +321 +373 +382 +402 +431 +480
+240 +240 +240 +240 +350 +350 +350 +350 +350
315 355 +293 +304 +325 +357 +415 +426 +447 +479 +530
+268 +268 +268 +268 +390 +390 +390 +390 +390
355 400 +319 +330 +351 +383 +460 +471 +492 +524 +575
+294 +294 +294 +294 +435 +435 +435 +435 +435
400 450 +357 +370 +393 +427 +517 +530 +553 +587 +645
+330 +330 +330 +330 +490 +490 +490 +490 +490
450 500 +387 +400 +423 +457 +567 +580 +603 +637 +695
+360 +360 +360 +360 +540 +540 +540 +540 +540
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Table 29 (continued)

ISO 286-2:2010(E)

Deviations in micrometres

Nominal size
ta u
mm
Up to
Above and 6 7 8 5 6 7 8 9
including
+444 +470 +644 +670 +710
500 560 +400 +400 +600 +600 +600
con Lon +494 +520 +704 +730 +770
R i +450 +450 +660 +660 +660
+550 +580 +790 +820 +865
630 710 +500 +500 +740 +740 +740
+610 +640 +890 +920 +965
710 800 +560 +560 +840 +840 +840
+676 +710 +996 +1030 |+1/080
800 900 +620 +620 +940 +940 +940
+736 +770 +1106 |[+4.140 |+1190
900 1000 +680 +680 +1050 [%10560 |+1050
+846 +885 +1216 [+1255 |+1315
1000 1120 +780 +780 #1150 [+1150 |+1150
+906 +945 +1366 |+1405 |+1465
1120 1250 +840 +840 +1300 |[+1300 |+1300
+1038 [+1085 +1528 |+1575 |+1645
1250 1400 +960 +960 +1450 |+1450 |+1450
+1128 [+1175 +1678 |[+1725 |+1795
1400 1600 +1 050 [+1050 +1600 [+1600 |+1600
+1292 [+1350 +1942 |[+2 000 |+2080
1600 1800 +1200 [+1.200 +1850 [+1850 |+1850
+1 442{+1 500 +2092 [+2150 |+2230
1800 2000 +1'350 [ +1 350 +2 000 |[+2000 |+2000
+1610 [+1675 +2 410 |+2475 |+2580
2000 2240 +1 500 [+1500 +2 300 [+2300 |+2300
+1760 [+1825 +2610 [+2675 |+2780
2240 2500 +1650 [+1650 +2 500 [+2500 |+2500
+2035 [+2 110 +3035 [+3 110 |+3230
2500 4800 +1900 [+1900 +2900 [+2900 |+2900
+2235 [+2310 +3335 [+3410 |+3530
ALY 3150 +2 100 [+2 100 +3200 [+3200 |+3200
@™~ Tolerance classes t5 to t8 (incl.) have not been tabulated for nominal sizes less than or equal to
24 mm. It is recommended that tolerance classes u5 to u8 (incl.) be used instead.
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Table 30 — Limit deviations for shafts (fundamental deviations v, x and y)2
Upper limit deviation = es
Lower limit deviation = ei

Deviations in micrometres

Nominal size b
mm v x yc
Up to
Above and 5 6 7 8 5 6 7 8 9 10 6 7 8 9 10
including
_ 3 +24 +26 +30 +34 +45 +60
+20 +20 +20 +20 +20 +20
3 5 +33 +36 +40 +46 +58 +76
+28 +28 +28 +28 +28 +28
6 1b +40 +43 +49 +56 +70 +92
+34 +34 +34 +34 +34 +34
10 1h +48 +51 +58 +67 +83 +110
+40 +40 +40 +40 +40 +40
14 1B +47 +50 +57 +66 +53 +56 +63 +72 +88 +115
+39 +39 +39 +39 +45 +45 +45 +45 +45 +45
18 oh +56 +60 +68 +80 +63 +67 +75 +87 +106 +138 +76 +84 +96 +115 147
+47 +47 +47 +47 +54 +54 +54 +54 +54 +54 +63 +63 +63 +63 63
24 3ph +64 +68 +76 +88 +73 +77 +85 +97 +116 +148 +88 +96 +108 +127 159
+55 +55 +55 +55 +64 +64 +64 +64 +64 +64 +75 +75 +75 +75 75
30 4b +79 +84 +93 +107 +91 +96 +105 |[+119 |+142 ([+180, }+110 +119 +133 +156 1194
+68 +68 +68 +68 +80 +80 +80 +80 +80 +80 +94 +94 +94 +94 94
40 ) +92 +97 +106 |+120 [+108 ([+113 [+122 |+136 [+159 [|4497 [|+130 +139 +153 +176 1214
+81 +81 +81 +81 +97 +97 +97 +97 +97 +97 +114 +114 +114 +114 1114
50 6k +115 | +121 +132 | +148 [|+135 [+141 +152 | +168 |+196 [+242 |+163 +174 +190
+102 | +102 |+102 ([+102 |+122 |+122 ([+122 |+122 of+122 [+122 |+144 +144 +144
65 ) +133 |+139 |+150 [+166 |+159 |+165 [+176 |+192) |+220 [+266 |+193 +204 +220
+120 |+120 |+120 (+120 |+146 |+146 |[+146 |+146° |+146 [+146 |+174 +174 +174
80 10b +161 +168 | +181 +200 |+193 |+200 [+213 ~|w+232 |+265 [+318 |+236 +249 +268
+146 | +146 |+146 |[+146 |+178 |+178 [+178 |+178 |+178 [+178 |+214 +214 +214
100 12b +187 | +194 |+207 [+226 |+225 |+232 «[#245 |+264 |+297 [+350 |+276 +289 +308
+172 | +172 |+172 [+172 |+210 |+210 ([;+210 [+210 |+210 [+210 |+254 +254 +254
120 14b +220 | 4227 |+242 |[+265 |+266 |+273% [+288 |+311 +348 | +408 ]+325 +340 +363
+202 |+202 |+202 [+202 |+248 |+248 |[+248 |+248 |+248 [+248 |+300 +300 +300
140 16b +246 | +253 |+268 [+291 +298\\| +305 |+320 [+343 |+380 |+440 ]+365 +380 +403
+228 | +228 |+228 |[+228 |#280. |+280 |[+280 |+280 |+280 [+280 |+340 +340 +340
160 18b +270 | 4277 |+292 [+315( |+328 |+335 [+350 [+373 |+410 [+470 |+405 +420 +443
+252 | +252 |+252 [+2562 {+310 |+310 ([+310 |[+310 |+310 [+310 |]+380 +380 +380
180 200 +304 |+313 |+330 (356 |+370 |+379 [+396 |+422 |+465 |[+535 |+454 +471 +497
+284 | +284 |+284.\(+284 |+350 |+350 [+350 |[+350 |+350 [+350 |+425 +425 +425
200 225 +330 |+339 |#356~"(+382 |+405 |+414 [+431 +457 |+500 [+570 |+499 +516 +542
+310 |+310 A#340 (+310 |+385 |+385 [+385 |+385 |+385 [+385 |+470 +470 +470
225 250 +360 | +369 {4386 [+412 |+445 |+454 [+471 +497 |+540 ([+610 |+549 +566 +592
+340 | +#340°% |+340 (+340 |+425 |+425 |[+425 |+425 |+425 [+425 |+520 +520 +520
250 28D +408 =+417 |+437 |[+466 |+498 |+507 [+527 |+556 |+650 [+685 |+612 +632 +661
+385\/1+385 |+385 [+385 |+475 |+475 |[+475 |+475 |+475 |[+475 |+580 +580 +580
280 316 T448 | +457 |+477 |[+506 |+548 |+557 [+577 |+606 |+655 [+735 |+682 +702 +731
+425 |+425 |+425 |[+425 |+525 |+525 [+525 |+525 |+525 [+525 |]+650 +650 +650
315 355 +500 |+511 +532 |+564 |+615 [+626 |+647 |+679 [+730 |[+820 |+766 +787 +819
+475 | +475 |+475 [+475 |+590 |+590 [+590 |[+590 |+590 [+590 |+730 +730 +730
355 400 +555 |+566 |+587 [+619 |+685 |+696 [+717 |+749 |+800 [+890 |+856 +877 +909
+530 |+530 |+530 ([+530 |+660 |+660 |[+660 |+660 |+660 [+660 |+820 +820 +820
400 450 +622 |+635 |+658 [+692 |+767 |+780 [+803 |+837 |+895 [+990 |+960 +983 +1017
+595 |+595 |+595 [+595 |+740 |+740 |[+740 |+740 |+740 [+740 |+920 +920 +920
450 500 +687 |+700 |+723 [+757 |+847 |+860 |[+883 |+917 |+975 [+1070]+1040 |+1063 |+1097
+660 |+660 |+660 [+660 |+820 |+820 |[+820 |+820 |+820 [+820 |+1000 |+1000 |+1000

a Fundamental deviations v, x and y are not provided for nominal sizes greater than 500 mm.

b Tolerance classes v5 to v8 (incl.) have not been tabulated for nominal sizes less than or equal to 14 mm. It is recommended that tolerance classes x5

to x8 (incl.) be used instead.

¢ Tolerance classes y6 to y10 (incl.) have not been tabulated for nominal sizes less than or equal to 18 mm. It is recommended that tolerance classes

z6 to z10 (incl.) be used instead.
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